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A Feed-Water Settling Tank . 
BY WALTER FERRIS. 


Probably no subject keeps itself more 


constantly before the steam engineer 

than the prevention or removal of scale 

and sediment in boilers; hence I think 
ri ft 
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A FEED-WATER 


that remarks on the latest effort 
of a large iron works—which I shall call 
the Newtown Works— may not be with- 
out interest to others. 


The Newtown people have had a good 


some 


many years experience with scale, the 


lime and magnesia scale which is so 
familiar. They tried 


method, from boiler compounds on the 


have about every 
one hand to expensive tube cleaning ma- 
chines on the other. The net 
seems to be about this: Compounds don't 


result 


pay. Keep as much mud and scale out- 
side the boiler as you can, and have the 
best tools you can get for periodically 
cutting out the scale. They have in use 
about 24 the Babcock & 
Wilcox make, normal rating from 140 to 
250 horse-power, many of which are re- 


boilers of 


gularly furnishing 50 per cent. above the 
nominal horse-power. 

The latest is a large settling tank, of 
3-16-inch plate, 12 feet by 20 feet on plan; 
top cover level, and bottom slanting from 
at the 
This tank is to re- 


3 feet deep at one end to 5 feet 
(See Fig. 1.) 


other. 


SETTLING 


TANK, 


it will be seen, is equivalent to less than 
a foot depth of water in the tank, so that 
solid matter suspended in the water has 
a longer time to settle than is given by 
most of the settling tanks in use.. 

The 
brought over the top of the tank, and 


water, as shown in Fig. 1, 1s 
flows into an open basin, formed by a 
4-inch channel riveted to the flat top of 
the tank. 
the water flows through it into the tank 


This basin is 11 feet square and 


by means of 70 %-inch nipples, which 
keep 2 inches of water always standing 
in the basins. The flow of water is con- 
trolled by a regulating valve and float, 
a common globe valve 
with a sliding stem. Each 
covered by a cast iron cap, as shown in 


the valve being 
nipple is 


Fig. 2 to form a water seal to prevent the 
from the tank. 
lg-inch hole drilled in 


steam escaping within 
Each cap 
the top, to break the vacuum, and pre- 


vent the water from siphoning out of the 


has a 


basin down to the level B. 
The water in the main body of the tank 


is carried 8 to 12 inches below the 
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top and the exhaust steam is led into this 


steam space through the 8-inch pipe <1 
(Fig. 1) and any surplus escapes through 
an exhaust head attached at B. In its 
progress the steam encounters wate 
trickling down through 7o small holes 
and has 240 square teet Ol water surlace 


under it, beside 121 square feet on the 


top of the tank through which it is warm 


ing up the inflowing wate Che wuter 


leaves the tank through a pipe with hood 


or skimmer-attached, shown roughly in 


hig. t on left hand end, and more ac 
curately in Fig. 3 This skimmer keeps 
back the grease which tloats on the sur 
face, which grease is gotten rid of by 


occasionally Taisiny the water le vel above 


the overflow pipe B (Fig. 3.) The 
level 1, which is the lowest at which 
water can be drawn, 1s 2 feet below top 


of tank his leaves a body ot water 12 


to 15 inches deep in reserve when the 


water is at its ordinary level, and at the 
water drawn 1s very warm 
Che 
for washing out the tank and drawing off 
Fig. 3 
pipe Al 


same time the 


as will appear later arrangements 


They 
the 


mud, ete., are shown in 


consist of a 2'4-inch from 


basin, which runs through the tank to the 
4-inch overflow pipe B and thence to the 
2'4-inch blow-off C, and the 3-inch drain 
provided with 


pipe D. A and C are 











valves. This tank is now in operation, 
and it receives the exhaust from about 
one-fifth of the plant for which it heats 
the feed water, say 90 horse-power. I 
Cap 
Water Level 
A == 
B =0 } 
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'; 
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DETAIL OF SETTLING TANK, 


have no data for the exact amount of 


steam used, but a large amount goes to 
waste through the exhaust head on the 


tank. The water from the tank passes 
to an open heater (Webster) ,which is also 
heated by the exhaust steam before 


going to the boiler. The exhaust system 
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is so arranged that a good deal of con- 
densation water also flows to the tank. 
Ii we assume that the tank receives 7 
horse-power or 2.100 tbs. per hour, of 
steam, each pound containing 966 + 
(212° —70°) or 1,108 heat units above 
the temperature (70°) of cold feed water, 
we have 2,326,800 heat units per hour 
available to heat the 13,500 ths. of feed 
water. In fact, the feed water is heated 
to 186° from 70°, which requires 1,566,- 
000 units. Then the heater comes in 
and warms it 22° more, or to 208°, using 
297,000 heat units additional, or 1,863,- 
000 units in all. Of course these figures 
do not pretend to accuracy, but it is 
pleasant to figure a little just to get a 
notion of how things go. And it is not 
often that the chief engineer can stop to 
get accurate data of everything that it 


inlet 
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Some Remarkable Automata. 
BY W. F. DURFEE. 


Some time since in these columns I 
gave a description of the “perpetual 
motion clock,’ which was one of the 
prizes in the lottery authorized by the 
English Parliament in 1773, for the dis- 
posal of the famous museum of automata 
belonging to Mr. James Cox, of London. 
Many of the pieces contained in that 
museum were wonderful examples of 
mechanical and artistic design, and veri- 
table triumphs of ingenuity and_ skill. 
Modern inventors have devoted them- 
selves to devising remarkable mechanisms 
for the automatic production of fabrics, 
and to improvements in the means of 
transporting men, things and ideas, and 
have given but slight attention to au- 
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SIDE VIEW OF 


iiay be interesting to talk about. The 
principal thing about this tank is that it 
is a much better heater than anyone ex- 
pected it to be. The flat basin on top, 
with its thin layer of water directly over 
the exhaust steam, heats the water very 
hot before it runs through into the in- 
side. Each drop stays in this basin 
about 6 minutes, and it is a good deal 
too warm to handle before it leaves. 

A good deal of mud settles in this tank, 
and we are now reflecting on some good 
way of heating the water from the heater 
under pressure by waste heat. Then 
perhaps it will consent to deposit part of 
its scale in some convenient place before 
going to the boiler. Meantime we are 
getting the tube cleaner ready for busi- 
ness. 

a &£.2 

In consequence of the falling off of im- 
migration to this country, the Hamburg- 
American line of steamships has been 
largely rebuilt within the past few years. 
The older emigrant ships have been dis- 
posed of and new freight ships substi- 
tuted. In spite of this and of the trade 
depression of the recent past, the company 
earned a dividend during 1896. The Ham- 
burg-American ‘Company now owns a 
larger tonnage than any other company. 
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tomata designed merely to astonish and 
amuse, but in the last century the in- 
genuity of many minds was devoted to 
the construction of imitative automata, 
whose exhibition attracted profitable at- 
tention from those who had time and 
money to spend, and curiosity to gratify. 
Vaucanson exhibited three highly in- 
genious figures; a flute player, a tam- 
bourine player, and a duck which would 
eat, drink and imitate the natural voice 
of that fowl. Knaus constructed at 
Vienna, an automaton which wrote. 
Kaufman and Mallzel made automatic 
trumpeters which would play several 
marches. The famous chess player of 
Kompelen, which was the astonishment 
of Europe, was not a true automaton, al- 
though the means for concealing the 
actual player and giving effect to the 
moves he desired to make, were highly 
ingenious, and for many years deceived 
the most able mechanicians. 

Probably the most wonderful collection 
of automata ever brought together, was 
that mentioned at the beginning of this 
article, and many of its exhibits were 
quite as remarkable for their size and 
exuberant magnificence, as for the in- 
genuity of their mechanism. “Piece the 
twenty-ninth,” of this exhibition (embrac- 
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ing upwards of fifty pieces) is described 
by Mr. Cox as follows: 

“A large eight-day clock stands upon 
four superbly chased and gilt feet, 
bordered also in several parts with 
wrought frames, mouldings, and other 
embellishments. At the angles of the case 
are richly chased therms, with orna- 
ments of flowers dropping loosely down. 
Upon the corners are gilt vases, and upon 
the center of the top is an octagon 
temple standing on a quadrangular 
ground; at the corners of which are four 
gilt pineapples. The dome of the temple 
is blue and gold, terminating with a gilt 
vase; within the temple is a moving pro- 
cession of the various characters in 
Shakespeare’s Jubilee. This elegant case 
contains a very excellent musical clock 
playing eight tunes. The enameled dial 
is fixed within a finely wrought, highly 
embossed, and richly gilt frame supported 
by lions couchant. Above the dial are 
a wind and water mill, a horse grazing, 
and a mason working. By the side of the 
wind-mill, is a cart which is both loaded 
and unloaded alternately, and is always 
moved by the movement of the clock; 
the miller moreover is seen descending 
from the mill, and the sacks are recon- 
veyed to and placed regularly in the cart 
until full, when it is again emptied, and 
this succession of changes is continued 
perpetually. The water mill is equally 
curious and pleasing, the river is seen to 
flow, the water-mill to work, and the 
water is run down under the wheel; the 
door of the mill also flies open and dis- 
covers the miller standing within by the 
side of the hopper, into which the flour 
descends, and after so continuing for 
some time the door closes again and the 
motion ceases.” ‘Piece the thirty-third” 
of this collection was “A large splendid 
Bouquet of Flowers in a magnificent 
amber vase, made of the finest amber 
in a most masterly stile; the ornaments 
are rich and elegant beyond description, 
so are the works of the jeweller, the 
modeller, the goldsmith, the chaser, the 
lapidary, and every artist employed there- 
on. It contains a large and elegant bou- 
quet of flowers copied from nature; the 
colors of the flowers are curiously 
imitated in the colors of the stones with 
which they are set. Large tulips are 
seen unfolding and closing as if actually 
growing in a garden; butterflies and 
other insects are perched amongst the 
flowers, and terminate with a large 
horned beetle, all of jewellers work, so 
animated as to wave its wings and open 
and shut its horns as in real life; the 
mechanical powers by which _ these 
motions are performed are so artfully 
arranged as to be nowhere visible; the 
leaves of every flower are exactly copied 
and enameled with as beautiful trans- 
parent green; these leaves are decorated 
with caterpillars and snails, besides a most 
beautiful lizard, all of jewelry; the re- 
cess of the vase is filled with mechanism 
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and artificial water works; the vase itself 
stands on the backs of four moving 
turtles, and is placed on a pedestal raised 
on columns of crystal, finely adorned with 
gilt shells amongst lively cascades, and 
other exquisite ornaments of gold and 
artificial gems.”’ 

the thirty-seventh” was a 
“Gardener’s Boy, large as life with Pine- 
apple.” Mr. Cox states that “this figure, 
which is of the most masterly execution, 
is of molten copper richly gilt; the coat 
and other parts of the dress are em- 
broidered and studded with jewels, the 
boy’s hat is ornamented with a brilliant 
feather, and he carries on his head a vase 
of avamurine or gold stone, and lapis 
blue and gold, adorned with jewelry. The 
musical 
radiating star, a curious time-piece and a 
pineapple of exquisite workmanship; the 
pineapple is of silver richly gilt; when the 
chimes play it bursts open, and discovers 
a nest of six birds; in the center of the 
nest stands the mother bird, formed of 
jewelry; the plumage is set with stones 
of various colors and she is so exceedingly 
animated as to feed her young alternately, 
moving around from one to the other 
with a pearl which she drops into the 
mouth of each, and by a very ingenious 
piece of mechanism, the pearl 
through the young one, and is conveyed 
again to the mother bird, who all the time 
flutters her wings, as if agitated by the 


“Piece 


vase contains a chime, an ir- 


passes 


strongest emotions of maternal anxiety, 
till the pineapple closes. The ground on 
which the figure kneels is of copper color- 
ed with beautiful green, containing var- 
ious fruits, roots, insects, leaves and im- 
plements of gardening differently com- 
posed of gold and jewelry. This piece 
is placed under a canopy of crimson vel- 
vet, enriched with gold and pearls, ter- 


minating with plumes of finely gilt 
feathers. It is lined with mirrors, by 
which the figure is reflected and the 


motion of the birds seen on every side. 
The piece is fourteen feet high, and 
esteemed a miracle of art.” 

The above description (taken from Mr. 
Cox’s “Descriptive Inventory,” 
exceedingly rare work) of three of the 
exhibits (not the largest or most 
pensive) in Cox’s Museum will doubt- 
less enable the reader to form some idea 
of this most remarkable collection of 
automata, and also to form a pretty ac- 
curate estimate of the ingenuity and skill 
of the handicraftsmen who lived and 
wrought in England 125 years ago. 


A A A 


etc., an 


ex- 


Old building materials are cheap in 
New York. A six-story fireproof building 
was recently sold for $5, and a ten-story 
brick business building went for $r1o. 
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It is stated that there are 100,000 more 
men in the employ of the railroads of the 
United States than were employed a year 


ago. 


AMERICAN MACHINIST 


The Place of Our Destination.—X. 
Editor American Machinist: 

After mailing my last letter giving those 
brilliant ideas about a pit planing ma- 
chine, which was not to be a planing ma- 
chine at all, but a pit traversing machine, 
it occurred to me that as such a machine 
would be covered by a traveling crane, 
powerful enough to handle such work as 
the machine would have to do, that the 
traveling crane could just as well be used 
to raise and lower the table as to provide 
other means. By putting the dowel pins 
crosswise, so as to serve as hinges, one 
end of the table could be raised or lowered 
Certainly that could not be 
done as the 
planer could be moved, but there are many 
advantages in the pit machine—it takes up 
but little over one-half of the shop-room 
required for the usual machine; the work 


at a time. 


quickly as cross rail of a 


can much more easily be made absolutely 
secure, as blocking to the side walls of 
the pit makes it so; the work is always 
at a convenient hight, and there is no 
heavy mass to be moved back and forth 
at every cut. 

The objection that will first be made to 
the lifting table will be its cost; but when 
one sees all the provision made in these 
pits to block up work, and the amount 
of blocking that has to be handled, and 
then when he considers that this lifting 
table is a plain, complete box casting, 
calling for no pattern making but a frame 
to give the size and a core box, and that 
there is no machine work required, ex- 
cept drilling four holes and dressing the 
top, which the machine itself will do, the 
question of additional cost disappears. 

This suggested improvement is inde- 
pendent of the question, whether the ma- 
chine is a planing or traversing machine. 
I make a distinction between a traversing 
machine and vertical milling machine, 
the former having cross and vertical auto- 
matic feeds, features quite as useful on 
such the While 
such a machine as I have described would 


work as longitudinal. 
do a great variety of work on a piece at a 
single setting, the Whitworth “Jim Crow” 
planing machine, which is used and well 
liked in Ghent, is really calculated to do 
but one thing well, and that is, plain flat 
surfaces. This, of course, it does well, 
and faster than the ordinary machine, as it 
keeps busy cutting all the time. It is a 
cheap machine to build, but a little more 
difficult to set the tool 

I noticed a Whitworth shaping machine 
of the style generally known as “Sellers” 
with us, with all the brackets cast on the 
bed. 


and the superintendent of the Phoenix 


It has been in use some forty years, 


said, if he wanted another machine, he 
did not know how he could do better than 
to get another like it. I believe the time 
will come when buyers of machine tools 
will insist more on machines that will be 
good old ones: because the machine that 
will be a good old one will not require 
such a lot of doctoring all the time. Mr. 


19-673 


George Richards is redesigning some of 
his machines—changing to single long 
slides in the place of two short ones, and 
when we add to this wearing surfaces of 
equal length, when possible, when the 
question of gravity or pressure does not 
come in to require variable lengths, and 
then proportion those surfaces to make 
the best compromise, a great step will 
be taken towards making machines that 
will keep true, and machines that have to 
be trued up every year or two generally 
get pretty bad before the truing-up pro 
cess is undertaken 

When 


thing, we 


foreigners go about doing a 


think they are awfully slow 
about it; but one job done here in Brus- 
sels since our arrival seemed quite lively. 

There was to be an illumination, and, 
among other things, one of the two main 
streets running the long way to the city 
That is, at the in- 


tersection of cross streets and in the mid 


was to be festooned. 
dle of long blocks tall, ornamental posts, 
like flagstaffs, 
1 - 

long board was suspended by wire ropes, 
and to this 
and around it were 120 electric lights in 


were set, and from these a 


board and festooned below 
celluloid globes, about 8 inches in diam 
eter, of various colors 

On the 


appeared to have been done but the set 


morning of the day nothing 


ting of the poles, or posts; at night, every 
thing was aglow with the light of ten 
thousand lamps 

Another beautiful effect was produced 
by planting all along the sides of another 
street, quite close together, trees stripped 
of their foliage and hanging upon their 
branches, like apples, and also suspended 
from one to the other, small globes with 
electric lights. The electric light plant 
that can stand such an extra demand on 
short notice must be provided with a 
larger margin of safety than we generally 
calculate upon. Another thing at the ex- 
hibition that will call for a supply of elec- 
tricity, if they ever get it, will be the one 
rail railroad, for which to run one car 
100 miles an hour, 600 horse-power is re- 
quired. Time and time again we return to 
the exhibition and I drift back and forth 
between the machinery and the picture 
gallery to see one of the realistic pictures 
of a fine scene in Paris and the picture of 
the boy blowing soap bubbles. It’s the 
original of the one so often seen adver- 
tising Pear’s Soap, and I fancy the soap 
bubble to be one of the most remarkable 


pieces of painting ever executed. After 
looking for a little while, it’s a soap bub 
ble, and not a painting, one sees. This is 


not intended as an advertisement for 
Pear’s soap, though Adelina Patti and I 
use no other. 

The railroads in Belgium being under 
government control, riding is made cheap. 
One buying a ticket into the country can, 


by paying an extra two dollars and a half 


or so, get a fifteen-day extension and 
travel anywhere in the country he wants 
to during the next fifteen days. Or he can 
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buy a season ticket and travel all he likes 
during the time. We were, by not follow- 
ing instructions, fooled out of these op- 
portunities, but went around and out of 
the country in the ordinary way, going to 
Cologne by way of Liege, where the train 
is let down into the city on a long incline 
by arope. At Liege we took a steamer for 
Seraing to visit the Cockerill Works, 
where I was very kindly received before 
a letter of introduction which had been 
sent on was read. 

I only had time to go through the ma- 
chine shop and get a glimpse of other 
parts. At these works, as at Krupp’s and 
Schneider's, in France, they build ships, 
and engines for ships, stationary engines, 
locomotives and guns, mine iron ore in 
Spain and ship it in their own ships, mine 
their own coal, run their own blast fur- 
naces and steel mills, foundries for iron 
and steel castings, forges and rolling 
mills, build boilers and gun carriages, in 
short, do a lot of things and keep a good 
many thousand men at it. 

[ was particularly interested in the 
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JOINT COVER FOR LONGITUDINAL 
BOILER SEAM. 


boiler shop by the discovery that they 
had found a way to make a boiler 85 per 
cent. the strength of the shell by a single 
joint cover, and this is done by cutting out 
the edges of the joint cover, as shown in 
the sketch above. The reason for scal- 
loping the edge is that by so doing it can 
be properly calked, which it could not be 
if left straight, the distance between the 
rivets being too great. 

In the machine shop I found them 
building the De Laval rotary engine, and 
that a 150 horse-power engine would run 
on 20 Ibs. of water per horse-power when 
condensing, and would take 50 Ibs. when 
non-condensing. They had recently built 
two Allis blowing engines, one running 
in their own works, and the other in an 
exhibition at Brussels. There were so 
many engines of various sizes for steam- 
ships that I could not count them, and 
some entirely of steel, steel castings 
where ordinary engines are of cast-iron— 
frames, base plates, cylinders and every- 
thing. In the locomotive department it 
looked like a railroad shop, and at least a 
dozen cranks were being operated on in 
one way or another, and 25 in sight. 

The Belgian engines, like nearly all 
European engines, have inside cranks, 
and the steel forgings have the throws 
forged on, out of which the cranks are 
cut from the solid. For cutting out these 
cranks they have what is probably one of 
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the largest milling machines ever built. 
It runs a cutter about 30 inches in diam- 
eter, to guess at it, by 5 or 6 inches thick. 
The throw of the crank shait is revolved 
in front of this cutter, anda single revolu- 
tion of the crank cuts out the gap and 
leaves the crank pin rough turned. 

The milling cutter is a great body of 
cast iron or steel casting with inserted 
teeth, practically on the Ingersoll plan, 
except that the machine is much too old; 
so it is safer to say that the Ingersoll 1s 
on the English plan, as I understand the 
machine is English. They say the mill- 
ing of the cranks is cheaper than drilling 
and slotting; though they were doing 
both, as the milling machine could not do 
enough. Their finished cranks, like their 
locomotives, all through, were excellent 
pieces of work. 

All rivet holes in the boiler work are 
drilled, and the row of radial drilling ma- 
chines for that work looked like a row of 
soldiers. 

Their largest planing machine was of 
the pit type. They had a_traversing or 
vertical milling machine about the size of 
that built by the Pratt & Whitney Com- 
pany, of their own make, with, I think, 
the best part leit off—the vertical feed. 
The Cockerili Works are carried on on 
the open-door plan, and at certain hours 
of the day visitors are shown through. I 
was fortunate enough to be too late, and 
had the honor to be personally conducted 
through by the engineer, Mr. Armand 
Bailly, who certainly extended a courtesy 
rarely met with in establishments of any 
kind in any country. One of the things of 
the greatest interest in an engineering line 
is a gas engine, modified by Mr. Bailly 
to run on blast furnace gas, of which they 
have a good many thousand horse-power 
more than they can use. Could I have 
given a day instead of two hours, it would 
not have been long enough to have seen 
what was useful, and out of which I could 
have easily found material for a full letter. 
There were lots of dodges lying around 
loose for one who was looking for them. 

At out hotel in Cologne we struck what 
I had forgotten all about—high feather 
beds and candles. We got along with 
them all right, however, when we called 
the feathers down and made light of the 
candles. 

JoHN E. SWEET. 
A A A 


By the breaking of a sling chain in the 
foundry of the Farrel Foundry and Ma- 
chine Company, at Ansonia, Conn., 
August 30th, a large ladle of metal was 
upset, and fourteen men were severely 
burned. At last advices two of the men 
were in a critical condition. 


A A A 


There will be an examination for engi- 
neer for naphtha launch, at the New 
Criminal Court Building, New York, on 
Friday, September 1oth, at ro A. M. 
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The Locomotive Link Motion— III. 
BY F, A. HALSEY. 
THE BILGRAM DIAGRAM. 

The action of the link being thus 
equivalent to that of a single shifting ec- 
centric, and the study of the link being 
thereby simplified, it is necessary to un- 
derstand the application of the Bilgram 
diagram to the shifting eccentric, which 
may be properly prefaced by an explana- 
tion of this diagram as applied to a fixed 
eccentric. 

The Bilgram or any other diagram is 
of very little use in designing a link mo- 
tion; but such diagrams are extremely 
useful in the study of the link motion, 
as they present to the eye more clearly 
than is otherwise possible, the changes 
which are produced by notching up 
the link and by variations in the set- 
ting of the eccentrics. A little effort 
devoted to the understanding of the 
Bilgram diagram will prepare the way 
for the study of the link motion, and 
will do more than any other one thing to 
make the action of the link plain. 

In Fig. 9 the circle ab represents the 
path of the crank pin drawn to a reduced 
scale, the direction of the motion being 
shown by the arrow, the valve gear hav- 
ing no rocker. The circle cd represents 
the path of the eccentric, which should 
be drawn full size. With the crank at the 
dead-point position aO, the location of 
the center of the eccentric is at ¢, the 
horizontal distance of e from the vertical 
center line, being equal to the lap of the 
valve plus the lead opening of the port. By 
laying off upward from d the distance d e’, 
equal to ef, we obtain the point e’, which 
has some remarkable properties. This 
point is fixed, and is not supposed to re- 
volve with the engine shaft. Around e’ 
two circles are drawn, the radius of the 
larger being equal to the steam lap, while 
the radius of the smaller is equal to the 
exhaust lap. If from the center O a line 
Og be drawn tangent with the outer 
circle, it will give the position of the 
crank at cut-off, and if a perpendicular 
gh be dropped to the line 17 equal in 
length to the diameter of the crank circle, 
the point h will give the position of the pis- 
tonatcut-off. Similarly, if Ok be drawn tan- 
gent to the same circle and be produced 
to the left, the line O / will give the posi- 
tion of the crank as the valve opens to 
lead. In like manner O m, tangent to the 
exhaust lap circle, gives the crank posi- 
tion for exhaust closure or compression, 
and the perpendicular m m gives the pis- 
ton position for compression. Likewise 
Oo gives the crank position for the ex- 
haust opening or release, and the point p 
gives the piston position for release. The 
distance qr gives the lead opening of the 
port and Os the greatest port opening. 
If the inside lap be made successively 
smaller, points mo will approach one an- 
other, as likewise will » and p, and if the 
exhaust lap be removed entirely, the ex- 
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haust lap circle will disappear and the 
crank positions for compression and re- 
lease will be the same at O¢, and the pis- 
ton position for compression and release 
will be at «. If the valve had had inside 
clearance equal to the original inside lap, 
would have changed 


points m and o 


g 
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for the eccentric position c, and the crank 
positions for cut off, compression and re- 
lease would be found by carrying the tan- 
gent lines Og, Om and Oo across from 
the center O, while Ok would give the 
lead 


cannot be placed on the thorough under 


position Too much importance 





Fig. 9 


Fixed Eccentric. 


nup j 
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centric center being shifted by the gov 


ernor on a straight line de. With the 
governor ball clear in, the path of the 
eccentric center as the engine turns is 


the circle bc, and if, with the crank stand 
ing at Oa the governor balls be extended, 


will traverse the 


the eccentric center 
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Fig. 10 


Shifting Eccentric with Constant Lead 
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Fig. 1 


Shifting Eccentric with Variable Lead. 


VARIOUS 


places, as also would have m and fp, from 
which it will be seen that the effect of in- 
side lap is to hasten the compression and 
delay the release, while the effect of inside 
clearance is the reverse. 

If the valve gear hada rocker, the effect 
would be to make ob the crank position 


APPLICATIONS OF THE BILGRIM 
standing of this diagram, as it is the key 
to the whole subject. 
THE SHIFTING ECCENTRIC WITH CON- 
STANT LEAD. 

Fig. 10 represents the same diagram 
applied to a valve gear having a shifting 
eccentric, again without a rocker, the ec- 
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Fig. 12 


Shifting Eccentric in Reverse Motion 


DIAGRAM. 


straight line de. With the balls clear in 
and the eccentric making its full move- 
ment, the point d’ may be laid down as é’ 
was in Fig. 9, and the positions Of and 
O g be found for the crank positions at 
cut-off and lead, and Oh for release and 


compression, the valve being supposed to 








ee eee Ses SS 
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have no inside lap. If now the eccentric 
center be supposed to be moved inward by 
the governor to point i, the path of the ec- 
centric, as the engine turns, will be the 
circle 7k. Point i’ may be located from 
i as d’ was from d, and the lap circle be 
drawn about it, from which the crank 
positions O1 for cut-off, Om for lead, 
and On for release and compression may 
be obtained for the reduced throw of the 
eccentric. It will also be seen that the lead 
opening of the port is not changed, op 
being equal to qr, wherein the movement 
is the same as has already been shown to 
belong to the Gooch link; that the extreme 
opening of the port to steam has de- 
creased from O s to Ot, and that the point 
of release and compression is much 
earlier. It is to these properties of the 
link motion, the small port opening and 
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throws of the eccentric may be found. 

All lines belonging to the late cut-off are 

made full, and those belonging to the 

early cut-off dotted, for greater con- 

venience in following the diagrams. 

THE SHIFTING ECCENTRIC WITH VARI- 
ABLE LEAD. 

With the eccentrics shifted across the 
shaft in a straight line, as in Fig. 1o, the 
lead opening for different cut-offs has 
been shown to be constant, wherein that 
gear is equivalent to the Gooch link. The 
increasing lead for the mid gears of the 
Stevenson link is produced .by a single 
eccentric, hung in the more usual man- 
ner, so that its center under the action 
of the governor traverses the are of a 
circle de of Fig. 11. The line on which 
the center of the lap circles is found is a 
corresponding arc d’e’, the construction 
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Fig. 13 
SHIFTING ECCENTRIC IN MID GEAR. 


the early release and compression at 
early cut-off, that most of the criticisms 
of the link motion have been directed. 

It will be seen that while the lead open- 
ing of the port has not been increased by 
shifting the eccentric, the lead angle of the 
crank has been increased; that is, while 
qr is equal to ofp, the position of the 
crank at the instant the port opens has 
been pushed back from Og to Om, the 
distance through which the piston labors 
under the lead steam being correspond- 
ingly increased; from which it is plainly 
seen that a constant lead opening of the 
port for different cut-offs does not by 
any means imply a constant lead cushion 
to the piston, and that gears giving a con- 
stant lead do not differ so much in their 
effect from those giving an increasing 
lead, as is sometimes supposed. 

It is obvious enough that the line 
d's’ e’ may be drawn parallel to ac as die 
is parallel to Oe’, and that on it all the 
centers of the lap circles for different 


of Fig. 11 being in other respects like 
Fig. 10 and having the same reference 
letters, so that the description of Fig. 10 
may be read as applying to Fig. 11. It 
will be seen that the only essential differ- 
ence between the two methods grows out 
of the fact that the arc d’e’ of Fig. 11 
rises as it approaches the vertical center 
line, thereby carrying the lap circles away 
from the horizontal center line, and con- 
sequently increasing the lead; the lead qr 
for the early gear being obviously greater 
than op, for the late gear. The effect of 
this is to still further increase the lead 
angle of the crank, the lead position of 
the crank for the early gear being now 
pushed back to Om, the distance under 
which the piston labors against the lead 
steam being increased from almost nothing 
in the late gear to the very considerable 
amount of au in the early gear. It will 
also be seen that the largest port opening 
Ot in Fig. 11 is materially greater than 
the same opening O ¢ in Fig. 10. 
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In stationary engines having a shifting 
eccentric, there is, of course, no occasion 
for reversal of the motion; but, as before 
stated, that could be accomplished by ar- 
ranging the eccentric to swing past the 
point e through an arc similar to de 
but below the horizontal center line. The 
action of the eccentric for the backward 
motion is shown in Fig. 12, the various 
positions of the crank for two positions 
of the eccentrics being shown for the 
backward motion as they were shown for 
the forward motion in Fig. 11. Should 
the eccentric be swung to the point e of 
Fig. 11, said point e would belong to both 
lower and upper arcs, and two lap circles 
could be drawn as shown in Fig. 13, in 
which the point e is reproduced, and e’ 
and e” give the centers of the two lap 
circles; ef being the circle of revolution 
of the eccentric center. It will be seen 
in Fig. 13 that, with the eccentric in this 
position, the cut-off position for the for- 
ward motion is the same as the lead posi- 
tion for the backward motion and vice 
versa, and that the greatest port opening 
is equal to the lead opening; and this 
represents the action of an eccentric or 


of a link when placed in the mid gear. 
(Zo be continued.) 


AAA 
An Inventor’s Reward. 

A young man employed at $1.80 a day 
in one of the factories in New Britain, 
Conn., recently invented an attachment to 
a machine on which he was working 
which promises to be of great value. 
Four men were employed on this machine 
prior to his invention, and its use was 
about to be abandoned because of the ex- 
pense attending the running of it. The 
young man devised an attachment, which 
when applied to the machine, permitted 
one boy to attend it, and he can turn out 
as much work as the four men could pre- 
viously. This machine is run regularly 
every day, and it is doing good work at 
a saving of $6 a day over former cost. The 
president of the company gave the young 
man a check for $25.—Springfield (Mass.) 
Republican. A A A 

Ours is not the only country in which 
trusts abound. Sharp restrictive meas- 
ures against these combinations have re- 
cently been made law in Austria. The 
Ministry of Finance is authorized to 
examine the books of any trust and to de- 
mand of the managers any information, 
except that of a technical nature, which 
may be desired. The Ministry of Finance 
is also empowered to prohibit the execu- 
tion of resolutions of trusts, if they are 
intended to cause increase or decrease in 
prices of goods, to the injury of producers 
or performers [sic]. The managers of 
trusts may also be required to give bond 
to serve as security for the conformity of 
the trust to the provisions of the act. 
False information is punishable by fine 
and imprisonment. The officials con- 
cerned in the execution of the act are 
sworn to secrecy. 
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Some Papers Read Before the Me- 
chanical Science Section of the 
A. A. A. S. at Detroit. 

In the Mechanical Science and Engi- 
neering section of the American Associa- 
tion for the Advancement of Science, a 
meeting of which was held in Detroit, 
August 9th to 14th, a number of papers 
were presented that contained some mat- 
ter of interest to our readers, and we may 
be able to publish some of them in full 
later. We give herewith abstracts of a 
few of them, for which we are indebted 
to the secretary of the section, Prof. J. J. 
Flather. 


A New Apparatus for Testing Indicator 
Springs. 


BY PROF. M. E. COOLEY. 


Any type of steam indicator is attached 
to a small vessel through which steam or 
other fluid at any temperature is passed, 
the pressure being regulated by suitable 
valves. In the bottom of this vessel a 
plunger is fitted, which transmits the 
pressure in the vessel to a platform scale. 
The plunger has connected with it a heavy 
wheel, and is fitted with ball bearings, so 
as to rotate without sensible friction. 
During the test this plunger is caused to 
rotate, either by spinning the heavy wheel 
or by means of a cord drive. This rota- 
tion does away with the friction, and en- 
ables the pressure in the cylinder to be 
weighed with much accuracy. The ap- 
paratus is adapted to test springs in ten- 
sion as well as in compression. For the 
tension tests the vessel is connected to a 
condenser. By alternately opening and 
closing the valves, the indicator is placed 
under the conditions existing on a low- 
pressure cylinder. The plunger, together 
with its heavy wheel, is lifted to the ex- 
tent of the vacuum, and the reduced weight 
weighed on the scale as before. The ap- 
paratus has been used in the mechanical 
laboratory at the University of Michigan 
during the past year, with very satisfac- 
tory results. 


sroetigies of the Strength of Wrought 
ron at Low Temperatures. 


BY PROF. R. C. CARPENTER. 


The investigation described in the paper 
was undertaken for the purpose of deter- 
mining the strength and other properties 
of wrought iron at low temperatures. It 
describes the method, in detail, of making 
the test,and also the results. The tests were 
made on an Emery testing machine of 
200,000 pounds capacity, and were con- 
ducted through a range of temperature 
from 7O degrees above zero to 70 degrees 
below. The general results of the tests 
show a total increase in strength with de- 
crease in temperature amounting to 20 
per cent. of the strength at 70 degrees. 

Results of previous tests made at Sibley 
College, with wrought iron at a high tem- 
I 


perature, are also given, for the sake « 
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comparison. These results show an in- 
crease in strength up to a temperature of 
about 530 degrees Fahr., after which a 
rapid diminution of strength occurs. 

The investigation serves to show that 
the effect of decreasing temperature is, to 
increase the strength and to the 
elastic limit without sensibly affecting the 
modulus of elasticity or the elongation. 


raise 


The investigation also tends to show 
that a low temperature does not tend to 
increase the brittleness of wrought iron. 


Strength of Aluminium Zinc and Alumin- 
ium Tin Copper Alloys. 


BY PROF. R. C. CARPENTER. 


The paper describes the methods of 
making the above alloys, with different 
proportions of the component 


parts, and also gives the strengths of 


various 


various alloys; these are shown by tables 
and also by a curve. The aluminium zinc 
alloy has a maximum strength when it 
contains 25 per cent. zine and 75 per cent. 
aluminium. Its strength is about one and 
one-half that of pure aluminium and ten 
times that of zinc. This alloy is an ex- 
ceedingly useful one, and it can be used 
as a substitute for brass in nearly all 
kinds of construction. It melts at about 
1000 Fahr.; it casts easily and readily, and 
has a specific gravity slightly over 3. On 
account of its low specific gravity, it is 
much cheaper than brass, and on account 
of its excellent working qualities it will 
be found a very valuable alloy for many 
purposes. This alloy has been used ex- 
tensively in the construction of models in 
the Department of Marine Engineering 
at Sibley College. 

The aluminium, tin and copper alloys 
show even a greater variation in strength 
than the aluminium zinc alloy. In this case 
the alloy of maximum strength has a ten- 
sile strength of 63,000 pounds per square 
inch; while its constituents have strengths, 
respectively, of 25,000, 15,000 and 5,000 
pounds per square inch. The composi- 
tion of the alloy of maximum strength 
is 8714 per copper, 614 per cent. 
aluminium, and 6% per cent. tin. 

Another useful alloy, which is com- 
posed of 80 per cent. aluminium, 10 per 
cent. tin, 10 per cent. copper, has a tensile 
strength of 21,140 pounds, or about the 


cent 


same as that of cast iron, and a specific 
gravity of 3. 

Both of the above alloys are readily 
made, easily worked, and should doubt- 
less prove of considerable value in the 
arts: but all other combinations of alu 
minium, tin and copper are inferior. 


Development of Engineering Industries by 
Scientific Research, 


BY PROF. WILLIAM 5S. ALDRICH. 


Industries dependent upon an applica- 
tion of engineering science can hope to 
maintain their present high standard of 


excellence or further advance their inter- 
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ests only by the application of scientific 
methods in the development of engineer 
ing research along their respective lines 
The research laboratory is as indispen 
sable as the testing laboratory to the mod 
ern well-equipped engineering establish 
ment; their functions are separate 
and distinct. 
engineering industries the research is even 


quite 


In the development of new 


more important than the testing labora 
tory. 


Earlier engineering researches were 


largely carried on by individual scientists 


and engineers, by research committees of 


engineering societies, by consulting e1 


testing bureaus and inspection 


by government experimental 


gineers, 
companies, 


boards, by manufacturing establishments 


and corporations; and of recent date 
the enginering educational institutions 
have entered the field and _ specifically 
endowed institutions have been or- 
ganized abroad for the prosecution 
of scientific and technical research. Or- 
ganized efforts with trained staff and 


fully equipped laboratories are quite as 
essential in research work as in manufac- 
turing. Research must be made a busi- 


ness, not a passing pleasure. 
A A A 


Reaming Machine. 

The half-tone shows a machine de 
signed and built especially for reaming 
bored holes. The reamer is driven by a 
worm on the cone pulley shaft working in 
a worm wheel on the vertical shaft which 
carries the reamer. The vertical shaft runs 
on a fixed step and the pulley feeds down 
upon the reamer by its own weight. The 
two uprights are free to move in a 

















REAMING MACHINE 


t at right angles to the driving 
shaft and the pulley to be reamed (always 
assuming an number of arms). is 
parallel to the shaft, so that it 
readily accommodates itself to the reamer 
the 
The worm wheel is made with an 
the teeth, 
and keeps 
Suitable 


even 
free to slide 


without crowding to either side of 


hole. 
inverted overhanging 
the 
wheel 


cup 
wl ich shields 


both 


chips 


worm and clean. 
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provided for the different 


Small work, such as col- 


sockets are 
sized reamers. 
lars, gear blanks, etc., may be held by a 
dog or carrier, the ends of which will be 
held by contact with the upright arms of 
the The conditions requisite 
for good work seem to be provided. A 


machine. 


uriform and not excessive speed is given 
to the reamer, promoting its longevity. 
The freedom of movement laterally en- 
sures a true hole, provided the boring is 
true, and the feed also is usually all that 
is desired for this class of work. The ma- 
chine is made by E. G. Smith, Columbia, 
Pa. 


A A bh 


The Lubrication of Steam Engines. 

“The Engineer,” London, has _ lately 
given us something to think about on the 
use, and especially on the cost, of oil used 
in engine rooms. The fuel 
frequently all that is considered in con- 


cost is too 
nection with the engine, but the oil bill 
should also be An American 
engine is mentioned, high speed horizon- 
tal, and 13 or 14 horse-power, running 
where coal was very cheap, the cost of the 
coal being only 36 cents per day, while the 
cost of the oil used was 84 cents per day. 
Another engine, 1,500 horse-power, used 


watched. 


120 gallons per week, while triple-expan- 
sion marine engines of the same power 
The 
price per gallon, in England, for oils used 
varies 


get along with 20 gallons a week. 


for the same work of lubrication 
all the way from 60 cents per gallon to 18 
cents. 

Engineers may be careless and waste 
much oil; the rubbing surfaces of the en- 
gine may be insufficient, or, through ne- 
glect, they may have become scored and 
roughened, and therefore need much oil 
to keep them cool; the oil may be entirely 
unsuitable for the work; or the engine 
may run in dusty places, so that the oil, 
besides lubricating, is used to wash the 
grit out. 

The various ingenious 
widely used, most of them do anything 


lubricators so 


The sight-feed lubricators 
are said to be great sinners. They feed a 
drop at a time, but the drops are as big as 
marbles, and we heard lately of an en- 
gine, not large, where they were feeding 
forty drops a minute into the steam chest. 

Circulating oil pumps, as generally used, 
are sharply condemned. The pumps col- 
lect and lift the oil to a tank above the 
More 


but save oil. 


engine and use it over and over. 
or less water always mixes with the oil, 
and the mixture is churned in the pumps, 
with the addition of dust, fine brass from 
the bearings, coal, etc., and however fine 
it may be to begin with, it soon becomes 
a filthy looking, slimy brown fluid, which 
is anything but a good lubricant. 

How to secure the best lubrication is 
one thing, and how to secure sufficient 
lubrication most cheaply is quite another. 
For the latter it is thought that, on the 
whole, nothing can excel a good oil can 
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in the hands of a competent and judicious 
It is, however, far easier to buy 
self-acting lubricators than to find re- 
liable men; so the lubricator business is 
likely to continue to prosper. 

There are certain obvious qualifications 
which lubricators should possess. They 
should not blow oil all over the engine 
room every time they are filled; there 
should be no possibility of their being 
clogged up; they should have no delicate 
mechanism, and they should work well 
They should 


man. 


with different kinds of oil. 
be strong, with no chance of leaking, and 
the cocks should never jam. The screw 
threads of removable caps ought to be of 
such a kind that the caps will not stick or 
jam the threads; the pipes should be free 
from sudden bends. 

Much of the waste of oil is due to a lack 
of knowledge of the art of lubrication. 
If an engine is kept in perfect order, it is 
astonishing how little oil it can get along 
with. Bearings and cylinders seem to 
have a power of accommodating them- 
selves to almost any condition of lubrica- 
tion. If an engine has become habituated 
to much oil, time and patience may be 
needed to reduce the quantity; but if an 
engine begins its life with a sparing use of 
oil, it may be moderate in its demands to 
the end. 

A lavish use of the oil can may hide 
defects which should not Guide 
bars become scored, and instead of refac- 
ing them, they are kept cool with oil. End 
brasses are set up a little too snug, and oil 
is poured on like water until sufficient 
wear relieved the pin. Engineers 
should be looked after. They may waste 
oil, and if restrained they may go to the 
The premium system 


exist. 


has 


opposite extreme. 
has been tried, but does not seem to have 
proved satisfactory. It is possible, how- 
ever, that some modified premium system 
might show good results. 


A A A 


Proposed Reforms in Patent Laws. 
A committee of the National Associa- 
tion of Manufacturers is asking for the 
views of members upon the following 
propositions: 
“First—Should the 
annuity on 


not 
trade 


government 
charge an patents, 
marks, copyrights, ete., in order to in- 
validate such patents as are not considered 
by the owners of sufficient value to war- 
rant the annuity, but which, nevertheless, 
stand a menace to new and useful patents 
for fear of infringement? <A very large 
proportion of the patents in force are of 
little or no value to the owners, and are 
not being made use of, but which, never- 
theless, are often found to containsome ele- 
ment making it necessary to procure their 
control in order to avoid possible litiga- 
tion or infringement by patents of later 
date, the merits of which make it desir- 
able for them to work, both for the owner 
and the public. 

“It was suggested that a small annuity 
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would clear from the field such 
as the owner did not consider of sufficient 
value to warrant the outlay, and at the 
time furnish an the 
government which might be used to ad- 


patents 


same income to 
vantage in the Patent Office. 
“Second—The fact that foreigners are 
allowed to procure patents in this coun- 
try and hold them without further ex- 
pense or trouble than the first cost, while 
our citizens are obliged to pay annuities 
in many foreign countries, often amount 
ing to many hundreds of dollars during 
the life of the patents, and also in many 
cases being obliged to work the same at 
intervals, entailing further great expense, 
was commented upon, and it was sug- 
gested that laws should be passed making 
annuities and working obligatory on ali 
patents granted to foreigners the same as 
their respective governments charge our 
citizens. 
“Third—The 
separate courts of adjudication of patents, 
trade marks, copyrights, etc., and if not, 


advisability of having 


whether any changes should be made in 
the present procedure in order to shorten 
the time necessary to litigate. 

“Fourth—The desirability of any change 
in the Patent Office proceedings relative 
to procuring patents. 

“Fifth—The practicability of having an 
international agreement whereby a patent 
allowed in one country may become oper- 
ative in any other country party to the 
agreement, upon payment of proper fees, 
and also to fix upon a uniform charge and 
practice in relation to government fees, 
annuities, working, etc. 

“Sixth—What action, if any, can you 
suggest that this government should take 
with countries that allow goods to be im- 
ported and sold within its borders that 
are marked or represented as having been 
manufactured in the United States, and 
sold under American names, trade marks 
and brands, but which, in fact, were manu- 
factured in some country other than the 
United States?” 


A A A 


Society for the Promotion of En- 
gineering Education. 

At the fifth annual meeting of the So- 
ciety for the Promotion of Engineering 
Education, which was held at Toronto, 
August 16th to 18th, there was a good 
attendance, including many British visit- 
Much interest in the proceedings 
many 


ors. 


was manifested; there were new 
members, and other evidence of a steady 
and healthy growth. . 

Officers elected at the closing session 
were as follows: President, Prof. J. B. 
Johnson, of Washington University, St. 
Louis; Vice-Presidents, Dr. T. C. Men- 
denhall, Worcester Polytechnic Institute, 
and Dr. H. W. Tyler, Massachusetts In- 
stitute of Technology; Treasurer, Prof. J. 
J. Flather, Purdue University, Lafayette, 
Ind.; Secretary, Prof. H. Kingsbury, New 
Hampshire College. 
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Loose Pulleys. 
Where belt-driven machines are to be 
started and 
shaft is in motion, the tight and loose 


stopped while the driving 
and 


usually satisfactory, except for some of 


pulleys are a very simple device 
the annoyances which seem to be almost 
invariable accompaniments. The average 
machine shop has usually a great many 
loose pulleys still in use, and it is probable 
that they will never be more than par- 
tially that 
there is no one thing in the shop which 


No one 


needs to be told what the weak spot of 


superseded, notwithstanding 


causes more trouble and delay. 


the loose pulley is. The trouble seems to 
be almost enitrely on account of the diif- 


ficulty of constantly, surely and satisfac 
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tending to the center of the pulley bear- 
ing will convey the oil to the interior of 
the pulley hub, and the feed may be regu 
lated as nicely as upon 


any stationary 


pillow block. 

The device shown in the cut is the sub- 
ject of a recent patent, and it is at least 
looking at aS a 


worth suggestion in 


pulley practice. The loose pulley in this 
case runs upon a fixed sleeve which does 
the shaft. The the 


pulley has on the side adjacent to the 


not touch hub of 
hanger a groove turned in it, and the two 
hook bolts catching in this groove hold 
the pulley hub normally in contact with 
When, however, the belt is 
start the 
light springs on the hook bolts allow the 


the hanger. 


thrown over to machine, the 




















A LOOSE 


torily oiling it. Automatic oilers some 
times oil too much and soak the belt and 
make a puddle on the floor, and some 
times they fail to oil, and the pulley cuts 
the shaft, or wears in the hole, and then 
asserts itself by rattling. A rattling loose 
pulley insists upon immediate attention, 
and if necessary everything must stop for 
it to be attended to. The friction clutch 
pulleys which have been extensively in 
troduced for machine countershafts have 
found favor because they have been com- 
paratively free from some of the unwel- 
come characteristics of the loose pulley. 
They, however, involve a likelihood of 
wearing or cutting the shaft, and it is a 
noticeable fact that they have not found 
favor for the high-speed countershafts for 
wood-working machinery. 

If the loose pulley is run upon a fixed 
sleeve instead of on the shaft, all cutting 
of the shaft 
difficulty about keeping it properly oiled. 


is avoided, and there is no 


The stationary sleeve costs something, 
but in many cases it would be a good in 
The made a 
part of one of the end hangers of the 


held by a separate 


vestment. sleeve may be 


shaft, or it may be 


hanger. A fixed oiler with grooves ex- 





PULLEY 
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ARRANGEMENT. 


loose pulley to be thrown over so that 
its rim comes in ‘contact with the rim of 
the tight pulley, and by its pressure 
against it, and consequent friction, helps 
to start the tight pulley and relieves the 
belt. That is what the patent claims, but 
it is doubtful if the side thrust of the belt 
will cause enough friction at the pulley 
rims to do much good. 

[We the 
They were 
and the 
The de- 


we rk, 


are not responsible for 
left-hand threads in the cut. 
on the Patent Office drawing, 
the 


well as it 


engravel followed copy 
work as 


right-hand 


vice will can 


with standard threads all 
around, } 
= e A 

It seems quite likely that the tunneling 
business is to be better than ever before 
As mere samples, we 
posed tunnel, or tunnels, under the East 
River, and the contemplated resumption 
of work upon the North 
New York: a 
long, to connect Prince Edward's Island 
with the mainland of Canada; a tunnel 6 
miles long upon one route, and another 


may cite the pro 


River tunnel 


here at tunnel 61% miles 


11 miles long, to connect Copenhagen 


with the rest of the world. 


The Value and Use of Aluminura, 
Manganese and Silicon in the 
Brass Foundry.* 

BY F. J. DAVIS. 

It is only of late years that aluminum, 
manganese and silicon have come into use 
the foundries, and in 


in some of brass 


many of them they are still unknown 
\ great familiarity with these metals 
would no doubt prove advantageous and 


be a source of profit to many of the foun 
dries 


] 


So much has already been written reé 


aluminum and aluminum bri 


the 


garding nize 
that 


familiar with the pure metal and with one 


most ot brass foundries are 


or two of the alloys. Some of them, after 
two or three failures to obtain a good cast 
ing of the bronze have discarded the metal 
in disgust. Copper, with the addition of 


Irom 10 to Il per cent, ol aluminum, ts 


the known, 
This 
difficulty is due to the great shrinkage of 
the metal and to the fact that a thin film 
the 


undoubtedly strongest metal 


also one of the most difficult to cast. 


of aluminum oxide forms on surface 
of the molten bronze when it is exposed te 
the 
rhe 


providing risers of 


the air, and shows up in casting 


so much dirt or dross shrinkage 


can be overcome by 


feeding heads for the heavy parts of a 


from the 
the 


casting, but the trouble arising 
oxide is not so easily overcome. If 
bronze is poured from the lip of an open 
seen entering 


the oxide can be 


the mold, appearing as a skin on the sut 


crucible 


face of the stream, and becomes entangled 
with the metal in the mold, with the re 
stated 
oxide in the 
affect the strength of the metal, but when 


sult above The presence ol the 


casting does not seem to 


the casting is used for hydraulic work or 


under steam pressure it will be found to 


leak whenever the surface shows the oxide 
or dross. Casting the bronze from a 
secondary pot set over the mold, drawing 
the the 


will prevent the oxide entering the mold 


the metal from bottom of same, 
to any great extent, and some very large 
and perfect castings have been made by 
The hole in the bottom ot 


about 


that method. 


the secondary one 


pot should be 
large castings, with 


The 


poured from the cru 


inch in diameter for 
an iron plug fitting perfectly tight 
bronze after being 
cible into the secondary pot should be 
allowed to stand a short time before pull- 
ing the plug, which permits the dross in 
the bronze to come to the surface, only 

This plan 
billets 
rolling 


clean metal entering the mold 


works perfectly for casting and 


bars for wire drawing and into 


sheets. Iron molds should be used for 
this should be 
clean and heated nearly red hot before the 


No 


purpose, they perfectly 


metal is allowed to enter wash is 
necessary or advisable. 
A great many castings sold as aluminum 


bronze are in reality ordinary brass con- 


* From proceedings of the American Foundry- 
men’s Association 
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taining perhaps one-half or one per cent. 
of aluminum. While the addition of this 
amount of aluminum to brass greatly in- 
creases the strength, hardness and fluidity 
of the metal, it is not true aluminum 
bronze, which is the two part alloy of 
copper and aluminum, varying in com- 
position from 2 per cent. to II per cent. 
of aluminum; 11% per cent. of aluminum 
in copper is about the limit, beyond that 
the alloy is brittle. The strongest grade of 
the bronze contains 11 per cent. of alumi- 
num, and has a tensile strength of from 
80,000 to 90,000 pounds per square inch, 
with a high elastic limit; it is not, how- 
ever, very ductile, a test bar showing only 
about 5 per cent. elongation in one inch. 
The presence of silicon in the bronze in- 
creases its strength and hardness, but de- 
creases its ductility. An alloy of 3.50 per 
cent. aluminum, 33% per cent. zinc and 
balance copper makes the best and strong- 
est grade of aluminum bronze. It has a 
tensile strength of from 75,000 pounds to 
85,000 pounds per square inch and is, of 
course, considerably cheaper than the to 
per cent. aluminum bronze. 

Silicon.—As a flux or reducing agent to 
the oxide of copper that is produced when 
copper is in a molten condition, silicon 
is more active in clarifying, refining and 
strengthening copper, and its alloys of 
brass or bronze, than aluminum or phos- 
phorus. It has been found upon ex- 
periment that the addition of only one- 
tenth of 1 per cent. of silicon to melted 
copper before pouring will make the bath 
more fluid, removes the oxide of copper, 
makes the casting clean and solid and 
entirely free from blow-holes. By the 
use of silicon in this manner, difficult and 
complicated castings can be made from 
pure lake or electrolytic copper. Where 
difficulty is experienced in obtaining solid 
castings from some of the brass and tin 
bronze mixtures. the addition of a very 
small amount of silicon. will remedy the 
difficulty. In the two-part alloys of sili- 
con and copper, I per cent. of silicon will 
go as far as 2 per cent. of aluminum in 
hardening and stiffening copper, that is, 
an alloy of 95 per cent. copper and 5 per 
cent. silicon, known as silicon bronze, 
is as hard and stiff as an alloy of 90 per 
cent. copper and 10 per cent. aluminum, 
and while perhaps silicon bronze will 
not resist corrosion as well as aluminum 
bronze, it is a much better casting meta!, 
It is also valuable for castings subjected 
to steam or water pressure, as it is a very 
dense and close-grained metal. The 5 
per cent. silicon bronze has also been used 
very successfully for casting large vats 
in which a solution of caustic soda is used, 
the metal resisting the action of the caus- 
tic soda much better than any of several 
The most useful of 
per cent. (07 


other metals tested. 
are the 3 


. 


the silicon bronzes 


per cent. copper, 3 per cent. silicon) and 
the 5 per cent. (95 per cent. copper, 5 
per cent. silicon), although the hardness 


and strength of the alloy can be increased 
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or decreased at will by increasing or de- 
creasing the percentage of contained sili- 
con. A 3 per cent. silicon bronze has a 
tensile strength, in a casting, of about 
55,000 pounds per square inch and from 
50 to 60 per cent. ductility; it is valuable 
where a tough and ductile metal is re- 
quired. 

The 5 per cent. silicon bronze has a 
tensile strength of about 75,000 pounds 
per square inch and about 8 per cent. 
ductility, making a very strong and tough 
metal. More than 5 or 5% per cent. of 
silicon in copper makes a brittle alloy 
In using silicon, either as a flux or for 
making silicon bronze, the rich alloy of 
silicon and copper which is now on the 
market should be used. It should be free 
from iron and other metals if the best 
results are to be obtained. Ferro silicon 
is not suitable for use in copper or bronze 
mixtures. 

Manganese Bronze.—In much of the 
manganese bronze used by foundrymen in 


< 


35 Teeth 
jo Teeth 
25 Teeth 
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aluminum be present, as without it diffi- 
culty will be experienced in obtaining 
solid castings; in fact it is necessary to 
add a small amount of aluminum to all 
the manganese bronzes, as_ without it 
they will not cast solid, but no trouble is 
experienced in obtaining solid castings 
when a small amount is used. Manganese 
bronze in the form of sheets is used quite 
extensively for mining screens, as the acid 
mine waters have no action on it. For 
rolling into sheets, a mixture containing 
more copper and manganese and less zinc 
is used. 

A substitute for german silver can be 
made by the use of manganese, the differ- 
ent metals and their proportions being as 
follows: 


ee 67.25 per cent. 
Manganese . .18.50 per cent. 
NS conietiwng eee 13.00 per cent. 
Aluminum ....... 1.25 per cent. 


The color of this metal is very good, 


Rack 1 
Rack 2 
Rack 3 
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_ Rack 4 
Rack 5 
Rack 6 
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FOR THAT SPECIAL 


this country manganese is added in the 
shape of ferro manganese, which neces- 
sarily introduces considerable iron into 
the bronze. There is no doubt that this 
iron is injurious, and that the bronze so 
made is much more readily corroded and 
not nearly so strong, tough and ductile 
as bronze that does not contain iron. A 
rich alloy of manganese and copper, con- 
taining no iron or other impurities, is now 
on the market, and by using this alloy a 
very pure manganese bronze of any 
desired grade can be produced. One of 
the best and cheapest bronzes can be made 
after the following formula: 


WORDEP saduceeas 53.00 per cent. 
ENO. cancdsenetnet 42.00 per cent. 
Manganese 3.75 per cent. 
Aluminum ....... 1.25 per cent. 


This makes a very strong, tough metal, 
suitable for propeller wheels, gears and 
pinions, mining machinery, etc. As the 
bronze contains no iron, a much greater 
quantity of zinc can be added than when 
ferro manganese is used without danger 
of making the metal brittle. In the above 
mixture it is quite important that the 


MECHANICAL 


American Machinist , 
MOVEMENT. 


resembling german silver closely. It is 
fully as strong as the best german silver 
and has superior casting qualities, which 
will be appreciated by foundrymen who 
have experienced some of the difficulties 
in casting german silver. It does not 
corrode as readily as either german or 
nickel silver. A test of the electrical 
resistance of this metal shows its resist- 
ance to be nearly four times greater than 
that of german silver, and is therefore a 
matter of importance where a metal of 
very high electrical resistance is required. 
A A A 
For That Special Mechanical Move- 
ment. 

The cut herewith shows another pro- 
posed solution of the problem by H. E. 
C. in our issue of June 3. It is sent in 
by Mr. E. R. Plaisted, Montpelier, Vt., 
and seems to require no explanation. 

A AA 


The odor characteristic of Russian 
petroleum when burning, is the chief ob- 
stacle to its sale. This difficulty is said to 
disappear in mountainous countries, which 
is thought to be due to the superior qual- 


ity of the air. 
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Letters from Practical Mien. 
Molding a Gear Wheel. 


Editor American Machinist: 


We made a wheel at our place some time 
ago, and the details of procedure may be 
worth recording, not because the method 
is new, for it is not, but because excep- 
tionally good results were obtained, and 
there may be among your readers many 
who may be helped by it. 

In this case the gear was 7 feet 2 inches 
in diameter, 54 teeth, 5 inches circular 
pitch and 18 inches face, double shrouded 
to pitch circle. There were no arms, but 
several brackets around the inside of the 
rim, by means of which it was keyed onto 
a central hub. The casting weighed about 
four tons. 

In the figure we have a ring 18 inches 
face, 4 inches thick, 83.18 inches external 
diameter, against which nine cores form- 
ing six teeth each, are set. The mold is 
made thus: A bed is swept level and the 
ring with lower shrouding attached is laid 
thereon, and then rammed up, as though 
that was the complete pattern, the drag 
being staked so that it could be taken off 


Mold with Cope on, Cores not set ? 





Floor]: - 


Line;,::; 




















Plan of Mold with Cores set 


MOLDING A GEAR. 


and put back again. The upper shroud- 
ing was put on, and the cope rammed up 
and lifted off. Then the drag was lifted 
off and the bed for the cores swept even 
with the bottom of the ring, the latter 
serving as a guide for the sweep. The 
ring was now drawn far enough, so the 
lower shrouding could be removed, and 
then returned to its original position, and 
the cores set around against the ring. 
Then the drag is replaced, and the sand 
rammed in against the cores and struck 
off as before, and the ring and its brack- 
ets are withdrawn, and the mold finished 
and closed. 

There were some points in this job that 
I think quite creditable. To start with, 
the ring was missing, and could not be 
found. There was nothing whatever, in 
the shape of drawings or records that 
gave any information. We had the brack- 


ets and the core box for the teeth, and 
when you come to consider it, that isn’t 
very definite. 


But after taking as careful 
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survey as possible, the diameter of the 
ring was made as before stated, which was 
about 1-32 inch smaller than it was actu- 
ally estimated at. When the cores were 
set, it required two thicknesses of ordi- 
nary manilla detail paper under each end 
of each core to make the diameter exactly 
right. I did not measure the thickness of 
the paper, but I don’t imagine that four 
thicknesses are much more than 1-32 of 
an inch. The object in making the ring 
a trifle small is, that the cores can readily 
be lined out, as here described, but if the 
ring is too large, and the cores do not, 
in consequence, come together, the only 
thing to be done is to divide up the space, 
lot of thick teeth that 
vociferous in their 


and make a are 


sometimes very de- 


nunciation of their maker. 

The cores in the 
best job of core making that I ever saw. 
I measured them every possible way, and 


this instance were 


compared them by means of square, cal- 
lipers and trammels, and I verily believe 
that every one of them could have been 
put back into the core box. I have never 
put the core maker on a very high pedes- 
tal as a mechanic, but this man was cer- 
tainly an artist in his business. I had a 
chance to compare, and was, from the ne- 
cessities of the case, compelled to make 
the comparison. This convinced me that 
cores that were true to the box could be 
made, that all talk about expanding on 
drying was sheer nonsense, and that the 
grinding and filing that one sometimes— 
too often—sees is simply the result of bad 
workmanship. 


I have in mind a 150 horse-power en- 
gine cylinder, 36 inches stroke, 14 inches 
bore. The outside of the cylinder was a 
parallelopiped with four feet cast on. The 
steam chest was in the upper portion, the 
throttle valve beimg made in the steam 
chest; the exhaust valves were in the lower 
part, and their chambers connected with 
an exhaust passage; chambers were cast 
in the side of the cylinder, to be packed 
with mineral wool, and altogether form- 
ing a very complicated combination of 
cores. 

There was no trouble whatever, when 
the cores set, though no _ ex- 
traordinary allowances made for 
“come and go.” I only cite this as an- 
other illustration, for I have in my earlier 
days been considerably perplexed as to 
what allowances should be made in such 
cases, and I have come to the conclusion, 
after 
that they should be very small, as, for in- 


were 
were 


considerable careful observation, 
stance, a 14-inch cylindrical core carefully 
swept up, or made in a good box, prints 
1-16 larger in diameter, will give ample 
clearance. 

Now to go back to the gear, I measured 
that quite carefully, and it was less than a 
quarter of an inch larger one way than the 
other, which I call fairly round. If it 
had had arms, it might have been better. 


A. L. BOWEN. 
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A Lathe Center Which Holds the 
Work Together. 


Editor American Machinist: 

Having received great benefit from your 
estimable paper, I shall be greatly pleased 
if I 


can contribute something in return 
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Fig. 2 
LATHE CENTER THAT HOLDS WORK 


TOGETHER. 


I send sketch enclosed of a device which, 
though not new to most of us, yet may 
help some one out of a hole, as it did me. 
Fig. 1 is part of a ball joint connection 
made in halves, parted at the center line, 
as shown. The shank A required to be 
turned. 

The bell center shown in Fig. 2 fits in 
the tail spindle of lathe, and receives the 
end of the shank, the other end being cen- 
tered. The recess cut into the bell center 
at B admits of the lathe tool going up to 
the end of the work, thereby turning the 
shank the whole length. By having the 
ends nicely squared, a very satisfactory 
job can be done. 

CuHas. A. ROGERS. 
East Des Moines, Ia 


A A A 


The Engine’s Valve. 


Editor American Machinist: 

I notice “Quirk’s” communication in 
your issue of September 2d, criticising the 
port opening of a valve which had been 
approved, so far as its movements go, in 


the Question and Answer column ot 
August 12th. 
As the one who, by your invitation, 


wrote the approval, I am bound to notice 
“Quirk’s” criticism. In point of fact, the 
port opening to steam and exhaust are 
The piston speed is but 300 


feet per minute, at which speed the stand- 


both ample. 


ard rules require the port area to be but 


5 per cent. of the piston area, or 1.66 


square inches. The opening of the stand- 
ard port to steam is usually taken at three- 
fourths of its width, giving for this case 
1.25 square inches area. The actual area 


of the port is 2.44 square inches, and it is 


uncovered to steam one-half its width, 


giving 1.22 square inches area of opening 
omni deficiency too small to be of any ac- 
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count, especially as a great many modern 
engines open their ports much less than 
this. 

While text 
enough that his sketch shows the valve 


“Quirk’s” says plainly 
with an increased travel, to avoid all mis 
apprehension, it should be said that, with 
the valve as used, there is no contraction 
to the exhaust, the area being in excess of 
what the standard rules require. 

I repeat that, so far as its movements, 
jace and seat are concerned, the valve is 
well designed. cs. A, 


Aa A 
Making Sand Cores. 


I-ditor American Machinist: 

I have been asked by several Ameri- 
can founders to give some details of the 
nianufacture of sand-cores as carried on in 
the foundries of Krupp in Essen, Otto 
Gruson in Magdeburg, Ganz & Co. in 
Budapest, etc., where machines are used 
for this purpose. 

The machine itself requires but little 
description. An iron framed table has in 
its center a circular countersink 400 mm., 
say 16 inches, in diameter, into which is 
dropped the flange of whatever core mold 
is required; these molds being from 25 
nim. (one inch) up to 300 mm. (one foot) 
5ec- 
the 
molds have the same sized flange, and this 


in diameter, and of various cross 


tions, although mostly round. All 


has a “bayonet joint” to keep the mold 
from being shoved up from below with 
the core. Each mold has a bottom plate 
which is attached to the top of a rack-rod 
and fits snugly. Into the rack-rod engages 
a pinion which is on the same shaft as 
a large hand-wheel with graduated rim, 
and a “rider” which may be clamped at 
any desired point in the rim, so that when 
it strikes against a stop on the machine 
frame it limits the motion of the rack to 
any desired amount, thus governing the 
core length. The core pipe being set in 
and centered by a cross piece or spider 
above, and the false bottom being run 
down so as to limit the depth of the mold, 
as shown by the scale on the hand-wheel, 
sand from the table is next rammed in; 
then the turned and the 
core is shoved up to the table level and 
The maximum length of core 


hand wheel is 


removed, 
found necessary by some sixty users of 
these machines in Germany, up to 1897, 
was 300 mm.—1!2 inches; Krupp uses 400 
mm, as maximum. 
lutely accurate diameter and perfect cylin- 
dricity, are readily placed together end- 
This seems 
to be the hardest thing to impress on 


Cores being of abso- 


wise to any desired extent. 


founders, and vet it is one of the most 
easily demonstrated and regularly done 
The first section that is 
made of a long cylindrical core is made 
with a smooth core pipe of the full de- 
sired length; the other sections are made 
on a short, smooth section, and slid from 
the one to the other; or all may be made 


of operations. 


ou short rough pipe-lengths and a junc- 
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the slid 
through these; this inner pipe having an 


tion pipe, if I may use term, 
outer diameter equal to the inner diam- 
eter of the short sections, and all having a 
liberal allowance of perforations, unless 
the sand is unusually porous and the sand 
mass very thick and short in proportion 
to the pipe diameter, so as to give good 
vent area. Fig. 1 shows a pieced-together 
cylindrical core; Fig. 2 a pump air-cham- 
ber core, made up of two cylindrical sec- 
tions, a neck and a top or cup piece. The 
cup piece is made by first setting on the 
the mold a cup- 
shaped wooden or other piece, and then 


false bottom of core 
ramming the sand well on to that. It 
might, just as well be made with a cylin- 


drical extension all in one piece, unless 
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by inserting in the large one a cross- 
shaped partition as in Fig. .5. 

For T or X pipe cores, there is laid 
on the bottom of the core mold a block 
heving one flat circular side and one semi- 
cylindrical surface bounded by a circle, 
For a core with a shoulder, 
a ring is laid on the core bottom. Where 
there is to be a neck other than at the 
end, the ring must be in two parts, so 
that each can be lifted away. A _ bellied 
core, as for paper rolls, or an hour-glass 


as in Fig. 6. 


core, is made by ramming up a cylindrical 


mold in which is an inset of suitable 
lengthwise section, parted lengthwise in 
the middle (Figs. 7, 8). 

Very heavy cores may be handled quite 


easily by laying on the mold-bottom a 
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the core diameter was a foot, in which 
case a machine with only 16 inches stroke 
would not give much cylindrical part. The 
neck setting another and 
properly shaped cup-piece on the mold 
bottom and ramming up well; this time 
with a core pipe in the center, if desired. 


is made by 


To make a square core, four filling 
pieces are stood on end in the mold (see 
Fig. 3) and these, together with the sand 
that is rammed in among them, are pushed 
out when the plunger is raised; they are 
then quickly lifted 
square core molds are used where there 


away. Of course, 
are many square-sectioned cores to be 
made; and where one of these is made of 
considerable size, smaller ones may be 
made by plain, flat board insets (Fig. 4), 
or four small ones may be made at once 


CORE 
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metal plate having two or more bosses in 
which are screwed the ends of core irons 
having rings at the upper end to permit 
their being picked up and carried by a 
crane (Fig. 9). 

With these 
should have any difficulty in getting up 
any kind of a sand core on such a “‘saus- 
Steam port 


hints as starters, no one 


age-stuffer” type of machine. 
cores (Fig. 10) are particularly well made, 
as their sides are smooth, straight where 
they should be straight, and parallel. 
ROBERT GRIMSHAW. 
A A A 
Fire Pails. 
Editor American Machinist: 
I want to express my approval of 
Tecumseh Swift's criticism of the round- 
bottom fire pail. It is all deserved—and 


Dresden. 
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what is more, the employer who expects 
to dispense with discipline by their aid 
will score a failure, as he deserves to. In 
my experience, the most fruitful source of 
empty fire pails is evaporation; and round 
bottom or 
kept full without attention and discipline 


flat bottom, they cannot be 


GEO. R. ADAMS. 


aaa 
A Planer-Tool Gage. 


Editor American Machinist: 

The accompanying drawing will serve 
to illustrate this planer and shaper tool 
gage. 


as used 


As drawn, it shows the gage tool 
the 
two-inch blocks, making it read, plus one 


with additional one-inch or 


or two, as readily seen. 
The steps are accurately ground, as are 
the serve the 


also blocks, and together 
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ment lies chiefly in simplicity of work of 
construction, as these spirals can be cut 
right-handed for one-half revolution of 
cam and left handed the other half, thus 
The 
the 


bringing points to original position 
larger the cam the more easily will 
motion be made. 


LEWIS K. MALVERN. 


Elgin, Ll. 


[The left hand continuation of the 
grooves, suggested for bringing the pins 
back after they had been extended the 


full distance, is more than the problem 
called 
extend the pins the whole distance, and 


for. It might not be required to 
at any intermediate spacing it should be 
pessible to move them either in or out, 
which would be accomplished by simply 


moving the cam or roll backward or for 

















purpose well, in adjusting tools to the ward with the pins in the right-hand 
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TOOL-SETTING GAGE 
An exact setting of the tool is very 
necessary where the work is to be finished S . © 
after the one roughing cut. As compared 2g esis a 
. . S 
with the ordinary flat gage of one dimen 
. . a 
sion, it is a great improvement in respect Vat \ 


and width—'4 x 34—of 


In the use oi the addi 


ol its lengt 1 
bearing surface. 
tienal blocks a greater range is obtained 

The vertical lines on the side are con 
venient in setting outside callipers by this 
gage. 

The tool is the idea of Mr John Hoer 
ner, planer hand at the Niles Works. 1 
have thought it might prove of interest 
and service to many of your readers, and 
with Mr. Hoerner’s consent thus present 
at. 

Wo. PILTON. 


Hamilton, Ohio. 


A A A 
That Special Mechanical Movement. 


Iditor American Machinist: 
As it does not 
send in a solution to the “Special Me- 


seem to be too late to 


chanical Movement” problem, I submit 
sketched in haste 
The points a are caused 


the enclosed, which I 
this afternoon. 
“to slide on the ways bb by the cam c, which 
is cut simply into a spiral groove of re- 


quired pitch. The value of this arrange- 
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A Shop Oculist. 


Bruce, who has been employe 
\rsenal at 


L. F 
the 


l at 


Springfield, 


Government 


Mass., forty years, has obtained quite a 
reputation as a practical oculist, and is 
constantly sought after to extract things 


from the eyes of people outside as well as 
inside the shops. Mr. Bruce, as we might 


assume, uses only simple tools, a wire 


loop to hold the eyeball still, a magnify 
delicate 


(on 


ing glass and a keen lance for 


causes comprising almost the entire kit 


the Fourth of July of this year, Mr 


worked three hours ovet 


extracting eight 


Bruce one case, 


powder Nl 


pieces Ol 


Bruce was an engraver of fine dies for 
metal work, and he attributes his steadi 
ness of nerve and hand to his occupation 
The be st shop eve-doctor of the writer's 
acquaintance ran the big lathe 

A A aA 


The Success of Compressed Air on 
the “Terror.” 


Captain Purnell F. Harrington, U.S. N 
commanding — the nonitor Terror, and 
senior member of the board appointed to 
examine the pne system for work 
ing the turrets and gun thre teerin 
gear and refrigerating apparatu is sub 
mitted report to the depart ent 1 
which he savs 

“Whenever an air-compressing engine 
installed, the pressure desired for any put 
Pose May be obt " ned Mn exXce © i 
steam pressure available \ir-power mo 
tors may be substituted outside of tl 
main engine-room everywhere below 
decks instead « steam engines uch as 
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steering engines, anchor and hoisting en- 
gines. Those parts of the pipes would 
then have an agreeable temperature, in- 
stead of being uncomfortably and hurt- 
fully heated by the presence of steam 
pipes. Air leaks and broken air pipes im- 
pose no danger whatever, while steam 
leaks and broken steam pipes, particularly 
in action, are dangerous and alarming. 
Air leaks are quickly found and stopped, 
and they give no increase of temperature 
or flood of water or any personal incon- 
venience to those in the compartment. 
There is immunity from freezing pipes. 
Air motors require no special exhaust 
pipes, but the exhaust may be turned into 
the air or used for the ventilation of the 
compartment. Air motors may be started 
or stopped suddenly with little danger of 
injury to the motors. Compressed air is 
always ready for work, without freeing the 
pipes preparatory to starting motors. 

“The system is, in operation, as wit- 
nessed by the board, clean and free from 
danger and inconvenience, and free from 
difficulties in ascertaining or removing 
causes of trouble, which freedom is not 
inherent in any other system of turret and 
steering machinery. While the board is 
pleased with the pneumatic machinery on 
board the Terror, it recognizes the fact 
that it is an experimental design. The 
board is of the opinion that a new design 
would produce results even more satis- 
factory than those on board the Terror. 

“The examination of the pneumatic sys- 
tem covered a period of five months, and 
the board describes as ‘excellent’ the be- 
havior of the turrets, guns and steering 
gear. It has been repeatedly demon- 
strated that when the ship is at a speed 
of from six to eight knots, and there is a 
pressure in the steering cylinders of 125 
pounds per square inch, the helm can be 
moved by the air piston from hard over 
one side to hard over the other (68 de- 
grees) in seven seconds. The only criti- 
cism made by the board relates to the air- 
compressing engines. These, it declares, 
are of obsolete type, and run at low speed, 
and a recommendation is made that they 
be replaced by compressors of recent de- 
sign which run at high speed.” 


A A A 
What Dollar Wheat is Doing. 


The merchant among the farms “is 
stocking up’; the wholesale dealers are 
thus compelled to increase their orders; 
the manufacturers fill their shops with 
men to fill these orders; the railroads buy 
more cars and employ more men to move 
the product and the goods; the men thus 
employed buy more goods from the local 
dealers, and the local producers of milk, 
vegetables, eggs and the like sell where 
they could not sell before. The last named 
in turn buy more goods, and the ascend- 
ing scale of purchase and production be- 
gins again. This is what dollar wheat 
means, not only in the wheat belt, but 
throughout a full half of the country. 
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Notes on Rolling Mill Designing— 
Proportions of Bar, Billet and 
Shape Mill Housings. 


BY A. RANDOLPH. 


About five years ago, unexpected cir- 
cumstances put me in a position where 
I was required to do some designing of 
roll trains and driving gearing for roll- 
ing mills. As I was without experience 
in this class of work I tried to get 
technical publications that would assist 
me, but I soon discovered that there was 
nothing to be had that was of much use 
in determining the right proportions of 
mill details. Recently I returned to the 
kind of work in which I was more ex- 
perienced, but during the time I was 
doing mill work I collected some in- 
formation about it and some of it I have 
put in systematic shape; while the rest 
is in the form of incomplete memoranda. 
I have decided to place such of this as 
seems to me to be of any value, on recora 
here so that it may be available to all who 
are interested. 

It is much to be regretted that there 
is so little good literature on rolling mill 
designing, for it is a very important field 
in engineering, but the men who are really 
competent to write on this subject, are 
generally such busy men that they have 
not the time to do it. If a mechanic 
wishes to make a specialty of rolling mill 
work, the only way open to success is to 
get employment in the mechanical de- 
partment of a large steel and iron works 
or get into the engineering office of some- 
body who makes a specialty of this sort 
of work. 

All the rules which I shall give will 
be empirical, and based on a comparison 
of a number of examples from good 
modern practice, and as far as they go 
will give safe proportions. The figure 
shows the form of roll housing used for 
bar, billet and shape mills. They are 
usually made 3 rolls high, but the pro- 
portions given are also suitable for a 2 
high mill by simply reducing the hight 
the pitch diameter of one roll. The 
unit for proportions is the pitch diameter 
of the rolls U, and the figure is lettered 
to correspond with the following table 
of proportions. 

A= BX 1:66. 

pa Se ee. 


D=B orb X 9. 


EU 2. 
r= S 2. 
Go OU xX a6. 
Ma K B2%. 
FT XM 5.2. 
=U XM 35. 

| 2 a 
Bos 4 
me a 5 oe ee. 
Nol X 1.94 
Os 2. 386. 


P=U®X .11 = diameter of foot bolts. 
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Q=U X 04 + % = diameter of set 
screws. 
R=U X .1 = diameter of tie rods at 


T-R. 


S =U X .075 + %. 
T= X ss 
V=U X &. 
wa UT Xe Ss. 
X¥=UX ¥%. 


NoTe.—Frequently the results of this table 
give inconvenient tractions, and for sizes less 
than one inch the nearest sixteenth may be used, 
and over one inch the nearest one-eighth, 

The hight H-F on a 3-high mill where 
the material is handled by hand, should be 
from 36 to 40 inches, and _ is 
to the floor level. This is  mneces- 
sary so that the catcher’ can 
easily enter the material in the upper 
pass. On a 2-high mill H-F may be 42 
to 46 inches, as the material only passes 
back idly over the top roll and may if 
desired be elevated more than if it had 
to be entered in a pass. The hight H-B, 
from center of bottom roll to top of the 
bed plate should be such that the nuts 
on the foot bolts are not below the floor 
level. On mills of 20 inches diameter 
and over, the bottom of the housing 
comes below the bottom of the bed plate, 
and then in designing, it should be noted 
that the bottom of the housing does not 
interfere with the tops of the foundation 
bolts; at the same time there must not 
be less material through the bottom tow- 
ard the foundation bolts than there is at 
D, and to attain this it is sometimes neces- 
sary to increase dimension J or else E 
at that portion of the bottom. The lo- 
cation of the tie rods 7-R at bottom must 
be so that they are easily accessible for 
removal and yet low enough to be out 
of the way of the fore-plate and rest-bars 
belonging to the bottom roll. The holes 
Q for set screws are generally cored in 
on the larger sized mills, but it makes a 
better job to drill them, as the cores 
sometimes get dislocated. The slots 
shown in the face of the housing are the 
time-honored means of holding the rest- 
bars for fore-plates and guides, but the 
more recent ones have projections cast 
on the face at suitable places for this pur- 
pose. 

For attaching different details to the 
housing it is sometimes necessary to have 
holes or slots into or through the sides 
of the housing, and in such cases the net 
area of cross-section of one side should 
not be less than U? X .38. 

The distance « from center of top roll 
to the under side of the head is enough 
to make allowance for a breaker on the 
rider, but may be less if no breaker is 
used; although it should always be high 
enough to allow the rider to be lifted to 
pass out over the collars at the ends of the 
top roll. The width w should always be 
larger than the diameter of the largest 
collar on the rolls, so that in changing 
rolls a roll can be passed out through the’ 
housing easily. The width given in the 
table is usually enough, but there may be 
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exceptional that would require 
more. 

The lugs which project on the inside to 
carry the middle roll should be far 
enough apart to permit the neck of the 
bottom roll to pass easily through be- 
tween them when putting in or removing 
it. The gaps under the lugs at each side of 
the bottom roll neck are to allow room to 
get past the coupling box to the neck for 
lubrication and inspection. The tie rods 
to hold each pair of housings from being 
spread apart by the end thrust of the 
rolls, are made of square section, pass 
loosely through cored holes, and have 
keys through them at the inside of the 
housing and nuts or keys on the outside, 


so they may be exactly adjusted to suit 


cases 
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of the housing being reinforced so that 
the full strength of section is secured. All 
surfaces requiring a finish 
marked f on the drawings. 

Salem, O. 


tool are 


A - 


Reforms in the Organization of 
Technical Education.* 

Recreation is not education, and social 
betterment is not the same thing as educa- 
tional progress. Success in answering 
questions set in a paper is at best only a 
and which is 
education. 
There is still much need of the cold steel 


paper success; education 


not technical is not technical 
of common sense to divide the true from 


the sham; to discriminate between things 
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HOUSING FOR 


the length of rolls used. The bolts at P 
are T headed, with a square section un- 
der the head to prevent them turning and 
are put in place from the top. Thick 
wrought washers should be used under 
the nuts. In mills where the rolls are 
often changed on account of the various 
sizes and shapes rolled, it is best to have 
the tops of the housings removable, so 
that they may be taken off to permit the 
rolls being lifted directly out of their 
position; in which case the width w need 
not be any greater than what is required 
to get in the bearings for the roll necks. 
Such housings are called “open top” and 
the top is usually held on with a large 
bolt in each side of the housing, passing 
up through the top with the nut on top. 
The lower end of the bolt is usually held 
in the housing with a cotter key, that part 
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which, though essentially different, are 
called by the same name; to get rid of 
statistical nonsense, in which progress is 
supposed to be indicated by the number 
of thousands of persons taught, irre- 
spective of the questions as to what orhow 
thoroughly they are being taught; and, 
lastly, to clear away some of the burdens 
cast on the technical education movement 
by enthusiastic but muddle-headed 
pioneers. 

The first technical 
education is to get rid of the misuse of the 
term 
kinds of education about which there is 
nothing technical whatever. Education 


of a young artisan or craftsman in the 


reform needed in 


whereby it is applied to various 


* Abstract of a paper presented at the Interna- 
tional Congress on Technical Education, by Pro 
fessor Sylvanus P, Thompson, 
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scientific principles underlying his craft, 
or in the technicalities of his particular 
industry, is one thing; education of the 
dilettanti by lectures on a picturesque 
figure in history is quite another matter. 


The right use of the term de- 
pends not only on _ the — subject 
taught, but on the person who is 


being taught. If you get hold of a young 
photographer and teach him the scientific 
principles, optical, chemical, and artistic, 
of his craft in a proper photographic la- 
boratory, that is real technical education. 
But give the same course of instruction in 
the young 
builder or to a young silversmith, or to 


very same laboratory to a 


1 


a young silk weaver, it is not technical 


education at all. It has nothing to do 


with his trade or industry. Education is 
technical only so far as it is directed to the 
of the 


training individual in and for his 


business in life. The sort of training that 
is right and appropriate in one trade or 
group of trades may be quite wrong and 
inappropriate in another. Technical 
education means a different thing in every 
Take the fol- 


handicraft in 


trade or group of trades. 
lowing cases. In certain 
dustries, such as that of the zinc-worker, 


skilled 


a large amount of ex 


every man must be a workman 


He needs, besides 
perience to be gained only in the craft 
itself, a certain knowledge of geometry ot 
a particular kind. He must know some 
thing about the properties of metals, about 
about corrosion and its 


soldering, pre- 


vention. The acquisition of the know- 
ledge does not necessitate many years of 


study, nor compel attendance in any very 


expensive laboratory; but every man 
must get something of this training. 
Take by way of contrast the technical 


training required in one of the chemical 
industries, such as that of the manufacture 
of dyestuffs. The work in this industry 


is carried out by a few highly trained 
chemists, an engineer or two, and a large 
number of The 
dustry depends in no way upon the train 
ing of the laborers. It not 
benefited to any 


opening evening classes in chemistry for 


unskilled laborers. in- 


would be 
perceptible degree by 
them. On the other hand, its success is 
vitally bound up in the possession of a 
few properly trained chemists—men who 
have devoted three or four years at least 
of their lives to studying chemistry in 
properly 
trast these two cases 
that 
right and appropriate sort of technicai 


equipped laboratories. Con 


the most extrem 


occur to me. In one industry the 


education is the training of the many by 


a species of not very advanced instruc 
tion, which can readily be carried out in 
any evening continuation school where a 
room can be spared for a workshop and 
where a teacher can be found who is him- 
self a skilled metal worker, well trained in 
the other in 


geometrical drawing. In 


dustry the right and appropriate sort of 


technical education is the high training 


Continued on page 
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Overdoing Things. 

We have a very firm conviction that 
there is nothing so essential to complete 
success in life, or to complete success in 
the conduct of specific undertakings as 
thoroughness. If we were in the habit of 
indulging in good advice we would take 
the apprentice as he enters the shop and 
tell him that if he wants to get along the 
most necessary thing is thoroughness. 
We would tell the superintendent or gen- 
eral manager that thoroughness is espe- 
cially to be insisted upon by him, both in 
the methods and agencies employed and 
in the results or products turned out. All 
through the works, from bottom to top, 
thoroughness, completeness, reliability are 
just as necessary to the success of the in- 
dividual and to the satisfactory perform- 


ance of his duties. 
But while thoroughness is of supreme 
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importance, there is, perhaps, nothing 
more fatal than overdoing. Going too 
fast smashes things. Overdoses of medi- 
cine kill instead of curing. Rain is good 
for the growing plant, and so it may be 
argued that the more rain the better; but 
too much rain washes the plant out of 
the ground, and brings death to it, instead 
of promoting its growth. 

To the hasty or superficial observer it 
may seem difficult to draw the line where 
thoroughness ends and where sufficiency 
is satisfied. The line is really a sharp and 
clearly defined one. Thoroughness in 
work or word comes of knowledge, while 
to overdo or to oversay betrays gross 
ignorance. What is actually necessary 
and desirable is one thing, what is de- 
structive of good results is another, and 
the skilled workman of high or low de- 
gree knows them both precisely and 
avoids the latter. 

A pertinent illustration is at hand, al- 
though it is a case of overdoing with the 
pen or the tongue, instead of with the 
monkey wrench or the hammer and chisel. 
The bad example is there, all the same. 
The gas companies are undoubtedly do- 
ing a good work for the general public in 
trying to promote the use of gas for 
domestic purposes. They are circulating, 
in the daily papers, items of information 
and arguments of various calibre show- 
ing the economy and convenience of gas 
for cooking and other household uses. 
The following paragraph is where they 
overdo the business: 

“We hear of some people who obsti- 
nately refuse to believe that gas is a 
cheaper fuel than coal. Figures taken 
from actual experiment will not convince 
them. ‘It stands to reason,’ they say, 
‘that coal must be cheaper.’ Well, let 
them go toa chemist or a skilled physicist 
and find out what the real reason of the 
case is. He will tell them that it all turns 
on the question of potential energy. 
Everybody knows that there is a great 
deal more energy, in the form of latent 
heat, in coal than can possibly be got out 
in use. The best furnace can utilize only 
about 10 per cent. of the potential energy 
of the coal it burns; 8 to 9 per cent. is 
the average. But the chemist will prove 
to you that gas as a fuel yields from 60 
to 70 per cent. of the potential energy of 
the coal. That is the scientific reason 
why gas is displacing coal in heating. 
Such a margin of advantage cannot be 
neglected in the economic world, where 
competition is so fierce, and where the in- 
ferior method or product goes to the 
wall. It is this margin of advantage 
which enables gas companies to furnish 
iuel for the kitchen at half the cost of 
coal.” 

This is absurd, and our readers need no 
labored refutal. The steam engine, we 
all know, shows a very low ultimate effi- 
ciency; but the principal loss is not in the 
burning of the coal or in the development 
of the heat. The heat after it is developed 
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we have not found the means of utiliz- 
ing. Using gas, instead of coal, under 
our steam boilers would not give us six 
or seven times the efficiency, as would be 
warrantably inferred from the above para- 
graph. There are those who may be mis- 
led by it, and without any fault of their 
own, as their knowledge is not in this 
line. It is therefore to be regretted that 
such matter is given publicity. It must 
ultimately, by its overdoing, have an un- 
doing effect upon the cause advocated. 


A A iA 
“The Workers.” 


In the September number of “Scrib- 
ner’s Magazine” there is an article, the 
second of a series entitled “The Workers.” 
In this article there is nothing of import- 
ance that is new—nothing, in fact, that is 
not familiar to those whose experience of 
life has been such as to permit them to 
know something of the conditions under 
which common labor is performed, and 
at the same time something, also, of the 
attitude of those who perform no labor 
toward those who do. And_ yet. this 
article is an excellent one, because it sets 
forth the real condition of common labor- 
ers vividly, and in a manner calculated to 
arrest the attention of a class of people 
who, ordinarily, give little thought to 
such matters and entirely fail to realize 
that in them is a vital problem of our 
social order which will, some day and in 
some form, force itself to the front and 
insist upon a solution. 

This article is written by an educated 
man, accustomed to a life of comparative 
ease and luxury and to association with 
the well to do. He temporarily abandons 
all this, and leaves home with nothing 
but the unskilled labor of his hands to 
offer in return for subsistence. His ex- 
perience will interest everyone, and ought 
to be instructive to many. 

After vividly portraying the needlessly 
cruel conditions under which such labor 
is performed, the author, Mr. Walter A. 
Wyckoff, proposes a remedy for them 
which possibly he might be interested to 
know has been applied to skilled labor, 
and has usually worked well, giving to 
workers a direct interest in the results of 
their work and a powerful incentive to its 
efficient prosecution. It is essentially the 
premium-paying plan devised by our Mr. 
Halsey, and described in these columns 
some years ago, combined with the con- 
tract system employed in the engineering 
workshops of Great Britain, and described 
in these columns some time ago by Mr. 
John Richards. It is very apparent, how- 
ever, from experience with these plans 
here and in England, that, though they 
constitute a step in the right direction 
and work well as far as they go, they by 
no means solve the “labor problem.” 

We especially commend this article to 
those machine-shop owners and man- 
agers who think the only way to get the 
maximum of work from more or less 
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skilled and intelligent men is to con- 
stantly drive them, insult their intelli- 
gence and honesty by senseless “Rules 
and Regulations,” and, in short, to make 
their condition like that of the laborers 
described by Mr. Wyckoff when he 
says, speaking as an unskilled worker: 
“From work like ours there seems to us 
to have been eliminated every element 
which constitutes the nobility of labor. 
We feel no personal pride in its progress 
and no community of interest with our 
employer. He plainly shares this lack of 
unity of interest; for he takes for granted 
that we are dishonest men, and that we 
will cheat him if we can; and so he watches 
us through every moment, and forces us 
to realize that not for an hour would he 
intrust his interests to our hands. There 
is for us in our work none of the joy of 
responsibility, none of the 
achievement, only the dull monotony of 
grinding toil, with the longing for the 
signal to quit work, and for our wages at 
the end of the week.” 
A AA 

Bursting of a Forty-Ton Flywheel. 

At the Burgess Steel and Iron Works, 
Portsmouth, O., on September Ist, a 
forty-ton fly-wheel connected with a roll 


sense of 


train burst, causing great damage to the 
mill and setting it on fire, but fortunately 
killing no one, although the mill had a 
good force of men at work. As usual, the 
wheel was not to blame; an ingot slipped 
a roll, and the engine ran away. 

A A A 


Personal. 

Chief Engineer I. S. K. Reeves is de- 
tached from the Columbia and ordered to 
the Montgomery. 

Chief Engineer W. F. Worthington is 
detached from the Montgomery and 
ordered to Clemson College, Fort Hill, 
S. C., September roth. 

Mr. Isaac Chick, formerly with F. E. 
Reed & Co., has associated himself with 
the Davis & Egan Machine Tool Com- 
pany, of Cincinnati, O., in their lathe de- 


partment. 
t o Py 


Questions and Answers. 


Name and address of writer must accompany 
every question. estions must pertain to our 
specialties and be of general interest. We can- 
aot undertake to answer questions by mail. 

(129) J. S. R., Philadelphia, Pa., asks: 
Have the French a certain number otf 
threads per centimeter, as we have a cer- 
tain number of threads per inch? A.— 
Metric threads, so far as they are used in 
France, are usually based on the actual 
distance from center to center of con 
tiguous threads, stated in millimeters; 
that is to say, an 8-millimeter thread is 
one which is 8 millimeters from center to 
center of threads. A 2-millimeter thread 
would be one having a distance of 2 


millimeters from center to center of con- 
tiguous threads, and of course such a 
thread would have five threads per centi- 
meter, although it would not be referred 
to as five threads per centimeter, but as 
a 2-millimeter thread. 
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(130) G. W. B., Elmira, N. Y., asks: 
Of what are tool steel and cast iron com- 
posed, and which contains most carbon? 
A.—No complete and specific answer can 
be given to this question. If iron is pure, 
it is composed of nothing but iron. It is 
never found absolutely pure, however, and 
most American cast irons contain carbon, 
silicon, phosphorus, manganese and sul- 
phur. The proportions of these vary very 
much in different specimens. Silicon 
sometimes goes as high as 6 per cent. or 
more. The other impurities are usually 
less; but carbon usually goes above 3 
per cent., and 5 per cent. of carbon is not 
uncommon, Steel may also contain small 
quantities of silicon, manganese, sulphur 
and phosphorus; though the last two are 
objectionable, and good steel contains 
them in very small proportions, or is 
practically free from them. Steel contains 
from I to 1.5 per cent. of carbon, and the 
most generally useful steel for tools 
about I per cent. 


(131) C. A. J., Detroit, Mich., asks: 
How are the knife edges in weighing 
scales put in? They appear to be cast in; 
but I do not understand, if that be the 
case, how they are kept parallel. I should 
think that the shrinkage of the metal 
would draw them out of line. A.—The 
pivots are cast in. Sometimes a print is 
built onto the pattern and the pivot laid 
into the cavity in the sand in exactly the 
same manner as a core. In the more ap 
proved practice, however, the pattern is 
so constructed as to receive the pivot; so 
that when the pattern is rammed up, it 
may be drawn, leaving the pivots in their 
proper places in the sand. The pivot 
should rest on its knife edge, not on its 
back or end. No unusual difficulties will 
be met by those familiar with cores or 
chills. The pivot, which is slightly tapered, 
should be well oiled and dusted with part- 
ing sand, so as to be driven out for tem- 


pering. In softer metal, as brass or 
wrought iron, a hole is drilled and 
broached out to receive the pivot. Many 


levers have their knife edges milled paral- 
lel and to gage after they are cast. The 
final test is made, not by measuring, but 
by testing with sealed weights, as being 
quicker, more accurate and more to the 
point. a, 

(132) J. E. Y., Brooklyn, N. Y.. asks: 
1. How to find the increase of tempera 
ture of a gas when compressed, as in the 
case of air compressed to a pressure of 
ten atmospheres. A.—The ratio of ab- 
solute pressures being in this case 0.1, 
the ratio of absolute temperatures will be 
.5131, supposing the air to be compressed 
without loss or gain of heat. If the initial 
temperature is 60° Fahr., the absolute 
temperature will be 60 + 461 = 521, and 
the final absolute temperature will be 
521 — .5131 = 1015, and the final tem 
perature by the Fahrenheit thermometer 
will be 1015 — 461 = 554°. The formula 
from which the constant .5131 is derived is 


I 29 I . 
(;) the p being the ratio of the 


absolute pressures. Valuable formulas and 
tables relating to this subject are found 
in “Expansion of Steam and Gases,” in 
Appleton’s “Cyclopedia of Applied Me 
chanics.” 2. Does the same formula apply 
to extreme pressures, such as_ 2,000 
pounds to the inch and above? A.—It 
applies as far as experiment has gone. It 
is impracticable to compress to such high 
pressures by a single compression. Three 
or more stages of compression are em 
ployed, with a thorough cooling of the 
air between. 3. Where should the adia- 
batic expansion, or in this case the com 
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pression, curve start from; should it not 
be trom the top instead of from the bot 
tom, as in a steam expansion diagram? 
A.—The curve would start from the point 
where the operation represented started. 
The expansion curve would start from the 
top and the compression curve from the 
bottom, although with the same pressures 
at each, and with dry air the two curves 
should be coincident. 


A A A 


Reforms in the Organization of 
Technical Education. 
(Continued from page 31.) 
of the few in an elaborate course of study, 
conducted in laboratories expensively 
equipped and provided with appuances for 
research, and to which several years are 
continuously devoted Either kind of 
education would fail to meet the needs of 
th: other industry. The had 


spent three years in the continuous study 


man who 
of the higher geometry would find no 
place in the zinc working industry; while 
the chemical factory has no use for the 
smatterer who has only picked up the bare 
elements of chemistry in evening classes 
The statistics sometimes paraded to show 
how many hundred or perhaps thousands 
evening-class 
gratifying as 


of students are receiving 
instruction in 
they may be in showing the progress of 
modern education in science, have really 
nothing to do with technical education or 
the development of the chemical indus 
tries of the thoroughly 
highly trained research chemist is worth 


chemistry, 


country. One 


them all. 

There are of 
which occupy places intermediate between 
In engineering there 


course other industries 
these two extremes 
is wanted the kind of technical education 
which makes the skilled fitter, the skilled 
patternmaker, the skilled turner, and the 
skilled draftsman. But over = and 
above this there is wanted the highest 
kind of training for those who are to 
manage and push forward the industry; 
and this training must necessarily be con 
ducted in properly equipped establish 
ments, requiring the devotion of two or 
more years of continuous study, and for 
which evening courses of instruction are 
—save in the case of most exceptional 
individuals—wholly inadequate 

Another most important reform is that 
of so utilizing the facilities for instruction 
as to develop breadth of view and capacity 
in those who are trained. This is all the 
more vital to the future of this branch of 


education because of the extreme, and in 


many cases disastrous, degree to which 
the subdivision of labor has been pushed 
in many of the handicraft trades. 


Formerly the apprentice learned a whole 
trade; he journeyed about to pick up the 
outlying branches and widen his ex- 
perience before he could become a mas- 
Nowadays the apprentice commonly 


master who practises but 


ter. 
learns under a 
a part of a trade, 
only one portion of 


and he himself is taught 
that part. In the 


cabinet making industry, and in many of 
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the metal industries, the result is deplor- 
able. Men grow up capable of doing but 
one thing,and are dependent upona wholly 
different set of men or upon several differ- 
ent sets to finish what they have begun, 
or to begin the work that they receive for 
a subsequent stage in the process. The 
all-round competent hand grows rarer, 
and trade suffers, and workmen suffer, 
at every change of fashion. If judiciously 
directed, technical education may do much 
to alleviate this sad effect of the capitalist 
tendencies of the past. It ought to be the 
incessant aim of the organizers of tech- 
nical schools and classes to broaden the 
basis of the instruction, and to fight 
against the narrowing tendencies abroad. 
But this must not be done without dis 
crimination, otherwise it ends in 
absurdities. A little more than a year 
ago [ listened to a speech on technical 
education by no less a person than the 
late chairman of the London County 
Council, in which he advocated the teach- 
ing of chemistry to bricklayers on the 
ground that it would be an advantage to 
the bricklayer to know something about 
the chemical causes of the differences of 
color in his bricks. A grosser caricature 
of the aim and end of technical education 
could searcely have been invented. What 
is wanted in the education of a bricklayer 
is not a pernicious smattering of 
chemistry, which is out of range of his 
work, though germane possibly to the 
trade of a brickmaker, but a widening of 
the training of the bricklayer in his own 
craft. How few bricklayers know how to 
do tuck-pointing? How few understand 
properly the different kinds of bonding. 
How few have ever learned the simplest 
elements even of brick-cutting. These 
things they might with great gain learn, 
as being things truly pertinent to the 
technique of their industry, and as such 
will be taught in every well organized 
building trades school. 
A A A 


Commercial Review. 


New York, Friday Evening, September 3. 
ELECTRICAL MACHINERY AT HOME AND 
ABROAD, 

The recent public condemnation, in 
England, of the action of the Central 
London Underground Railway in buying 
an American equipment, seems not to 
have deterred that valiant common car- 
rier from achieving the utmost goal of its 
desire; for only a few days ago the Gen- 
eral Electric Company received an order 
for some more machinery to be used upon 
that railway system. As this consisted of 
a number of motors as auxiliaries to the 
Sprague elevators for the stations, there is 
a possibility that the London company 
may not have been responsible for this 
last insult to the people of Great Britain; 
but if they were, it goes to show that “talk 
is cheap,” as well in legislatures as out 
of them. 


The same American electrical company 
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have on their books electrical railway 
orders for France, Italy and Australia, 
from which last country several have 
come to them this season; and the sum 
total means a good, active foreign busi 
ness for railroad purposes. In the United 
States market the general experience of 
the concerns who build this class of ma 
chinery seems to be that new contracts 
are at present rather light, and indeed 
this is not the season when they might be 
expected to be heaviest. 

The phase of the electrical machinery 
business which is claiming, relatively, the 
most attention at this time is lighting. 
People are thinking about preparing for 
short days and long nights, so orders for 
lighting dynamos are in order. 

The motor trade seems, so far as we 
have heard, to be fair, though not alarm 
ingly active, and not much work in this 
vicinity has come to our notice. One com 
pany report orders good at their Boston 
office; another speak of their sales being 
chiefly in the West; a third allude to good 
contracts of stationary motors 

Some of the most interesting recent 
work in the electrical power transmission 
line, both in this country and abroad, is 
reported by the C. & C. Electric Com- 
pany. The foreign order was for a 110 
horse-power generator, with motors, to 
drive tools in a car works at Nagoya, 
Japan. It is claimed that this is the first, 
or at least the largest, car-building shop, 
and the first electrical power transmission 
system in Asia. 

It may be noted in this connection that, 
according to the “St. Petersburg Trade 
and Industrial Gazette,” the Russo-Baltic 
car shops produced, during the year 1896- 
1897, a net profit of 62 per cent. 

The large American contract secured by 
the C. & C. Company, above alluded 
to, was for the dye and spinning mills of 
John N. Stearns & Co., silk manufactur- 
ers, Which are situated at Petersburg, Va., 
and of this the statement is made, that it 
will be the largest power plant in this 
country in which electricity is generated 
by water power and used on the grounds. 
A river runs between the buildings of the 
factory, on one side of which is a turbine 
driving a dynamo, and on the other side 
two turbines driving dynamos. The three 
aggregate about 415 horse-power. The 
two on the same side of the river are 
connected by shafting, with a 200 horse- 
power engine between them; so arranged 
that different combinations of the sources 
of power can be made, according as the 
stage of the river necessitates more or less 
dependence upon the engine. 

We understand that several electrical 
power transmission schemes are on foot, 
one being a water power distribution 
system in Maine. Quite a long time age 
it was decided to supply the city of Lima, 
Peru, with electricity, generated at a river 
some distance from the city, to be used 
for lighting and other purposes, and con- 
tracts were placed with the General Elec- 
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tric Company for the equipment. The 
work was delayed, and the machinery has 
not yet been built; but it is said that the 
project will soon be put into execution. 

It is perhaps worth while to note in 
passing that Lord Kelvin, who 1s now 
in America, predicts that ultimately it 
will be necessary to use the entire fall of 
Niagara for industrial purposes. 

A daily contemporary says that two 
good-sized contracts for dynamos, with 
engines attached, for Japan, were placed 
with a Cortlandt street (New York) elec- 
trical concern this week, and that eigh- 
teen small dynamos for industrial pur- 
poses have been bought by a Wall street 
export firm for shipment to Tokio. The 
Town Council of Port Elizabeth, Cape 
Colony, have been prepared to receive 
bids for a lighting plant, and other im- 
portant South African towns will be in the 
market for electric power. Mr. Henry 
M. Whitney, of Boston, with Canadian 
capitalists, is reported to have formed a 
syndicate for establishing a system of elec- 
tric railroads in Kingston, Jamaica. 


MACHINE TOOLS ABROAD AND AT HOME. 


-The proprietor of one of the leading 
machinists’ supply houses of this city has 
returned from a short European tour, dur- 
ing which he spent several days at the 
Brussels exposition. He remarks that the 
American tool manufacturers have not 
availed themselves of this opportunity for 
exhibiting their machines to anything like 
the extent that might be expected, in 
view of their eagerness for foreign trade. 
Although this is an international exhibi- 
tion, few of the American tool build- 
ers made a fair showing, and gener- 
ally such as they did make _ consisted 
in a few of their tools put on exhibition 
among the wares of their German agents. 
Our informant mentions, however, the 
Pratt & Whitney and Brown & Sharpe 
companies as being quite well represent- 
ed in this way. 

The same gentleman remarks that a les- 
sening of the eagerness to equip bicycle 
factories is having some effect upon the 
tool demand from Great Britain and 
France. 

We have elsewhere heard a remark 
made, that a smaller proportion of the 
machinery destined for the European 
continent passes through England than 
once was the case. There was a time 
when England was used as a sort of clear- 
ing house for our trade with Europe, and 
some companies kept English agents 
for that purpose. The merchandise would 
thus be shipped to England and reshipped 
to the end of its journey. As business is 
now carried on, shipments are made to 
the Continent direct. 

A representative concern in this city, 
agents for several tool-builders, are en- 
joying a decidedly improved trade, and 
have received some good orders recently; 
one of which was from Atlanta. 

















September 9, 1897. 


AMERICAN MACHINIST 





Quotations. 
NEW YORK, Saturday, September 4. 
Tron—American pig, tidewater delivery: 
No. 1 foundry, Northern. ......$11 50 @$12 00 
No. 2 foundry. Northern... 10 25@ 11 00 
No. 2 — Northern...... 10 00 @ 10 50 


Gray forge. Northern.......... 9% 75 @ 10 00 
No. 1 foundry, Southern....... 10 50@ 10 75 
No. 2 foundry, Southern....... 10 00@ 10 25 
No. 3 foundry, Southern....... 9 75 @ 10 00 
No. 1 soft, Southern......... 10 50 @ 10 Th 
No. 2 soft. Southern.... 10 25a 10 50 


Foundry forge, or No.4, South'n 9 50@ 9 75 

Certain furnaces are asking higher prices, 
but an advance in our regular quotations 
seems, as yet, hardly justifiable. 


Bar Iron—Base—Mill price, in carloads, on 
Dock: Common, 1.00 @ 1.05¢.; refined, 1.05 @ 
1.15¢. Store prices: Common, 1.25 @ 1.35c.; 


refined, 1.30 @ 1.45e. 

Tool Steel—Ordinary sizes, standard quality, 
6 @ 7e., with some grades perhaps a little 
less; extra grades, 11 @ 12c.; special grades, 
lée. and upward. 


Machinery Steel—Ordinary brands, from 
store, in small lots, 1.45 @ 1.50¢e. 
Cold Rolled Steel Shafting—Base size, from 


store, in small lots, 1.90c. and up. 
Copper—Carload lots, Lake Superior ingot, 
114 @ 11K¢e.; electrolytic, 11 @ 11\Ke.; casting 
copper, 10% @ Ile. 
Pig Lead—Carload lots, 4.30 @ 4.35c., f. 0. b., 


New York. 

Pig Tin—For 5 and 10-ton lots, 13.67 @ 
13.70c., f. 0. b. 

Spelter—Carload lots, New York delivery, 


4.25 @ 4.30¢., f. 0. b. 
Antimonyv—The range, 
and quantity, is 7 @ 8e. 
Lard Oil—Prime city, winter make. commer 
cial quality, in wholesale lots, about 40c. 


4A A A 


Manufactures. 


according to brand 


At Chattanooga, Tenn., Miller Bros. are to 
erect a new building. 
An addition is being built to the Philips 


mill in Downingtown, Pa. 

At Shelby, O., Messrs. Hull, Beck & Co. are 
to erect a new factory building. 

At Germantown, Pa., Taylor Bros. are in 
tending to erect a two-story mill. 

At North Windham, Conn., William Sibley 
is making improvements to his mill. 
Watkinson & Co. are to erect a 
three-story addition to their shoe factory. 

At Norfolk, Va., the Henrich Brewing Com 
pany contemplate the erection of a brewery. 


George 


The Midvale Foundry Company, in South 
Allentown, Pa., will erect a two-story pattern 
shop. 

The Alaska Treadwell Gold Mining 
pany, of Seattle, Wash., are erecting a new 
stamp mill. 

The Elk Rapids (Mich.) Iron Company will 
rebuild their chemical plant, recently de 
stroyed by fire. 


Com 


Fraser Bros., New Glasgow, N. S., 
are enlarging their works by the erection of a 
large machine shop. 


Messrs. 


At Petersburg, Ind., great damage was done 
to the electric light plant machinery by the 
explosion of a boiler. 


Baker Bros... Toledo, i... recently took out a 


building permit for their first foundry build 
ing, to go up on Post street. 
At Gloucester, Mass., the Board of Water 


Commissioners contemplate 
boilers in the pumping station. 

At Lowell, Mass., H. D. Foss & Co., of Bos 
ton, are the Parker Building, 
in the manufacture of candy. 


replacing new 


to occupy to en- 
rage 
At Chillicothe, O., a new beet sugar factory 
is to be erected. Hon. J. T. Neal, M. C. Hope 
Alex. Renick, ete., are interested. 


A roller process mill, with a capacity of 150 


well, 


barrels of flour per day, is being erected near 


Morristown, Tenn., by Noe & Sullenbarger. 


At North Haven, Conn., the Eagle Sterling 
Company are to erect a plant and remove 


from Glastonbury 


their business to that place 





are to 
pur 
which 


At Monticello, Minn., Peterson Bros. 
sawmill, they having already 
chased the land from Mr. Bushnell on 


to build it. 


erect a 


The sash and door manufacturing plant of 
Thomas Driver & Sons’ Company, located on 


Second street, Racine, Wis., was destroyed by 
fire recently. 

The Toronte (Ont.) Junetion Foundry Com 
pany are building another steel furnace and 
adding machinery, which will about double 
their capacity. 

The Lloyd Manufacturing & Foundry Com 


N. S., are 
feet, to 


Kentville, 
120 x 90 


pany, 
building, 
growing business. 


putting up a new 


accommodate their 


At Denver. Col... the Sams Automatic 
Coupler Company has been incorporated 
Arthur E. Jones and Frank L. Smith are 


among the directors. 

At Oakland, Cal., the Marian Gold Mining 
Company has been ineorporated. <A. D. Glase, 
E. J. Stewart and H. B. Sharpe, all of Berke 
ley, Cal., are the directors. 


The Clond Steel Truck Company. at Chi 
eago, Til. has been incorporated: eanpital 
stock, $500,000 Incorporators: Millard <A 
Smith, Charles L. Sullivan and FE. W. Rosen 
berg. 

The car wheel department of the Kansas 
City Car & Foundry Company's works, in 


Armourdale, Mo., 
will probably he rebuilt as soon as the insur 


destroyed by fire recently, 


ance is adjusted 

The Pittsburg Ornamental Tron Works. Com 
pany purchased the 239-252 
Washington avenue, Allegheny, Pa., and will 
immediately equip the same for the manufae 
ture of its products. 


has property, 


The plant of the Anniston Pipe & Foundry 
Company, at Rirmingham, Ala., 
destroyed by fire, the damage 
about $100,000, Tt is stated that 
are to be rebuilt again. 


was recently 
amounting te 
the works 

L. C. Hanna, a big stockholder in the John 
son Steel Works, says that $3,000,000 will be 
expended at once in the erection of blast fur 


naces, coke ovens and the extension of the 
present mills at Lorain, 0. 
At Oakland, Cal.. Starr's flouring mill ts 


about to be converted into a beet sugar fae 


tory The property has been purchased by 
the California Reet Sngar & Refining Com 


pany. New machinery will be installed 


It has been decided by the management of 
the American Tin-Plate Mill, at Canal Dover. 
0., to erect an addition to its plant, and work 
has already begun with that object in view. 
About fifty workmen will be added to the pay 
roll. 


The marble and granite works of Alexander 


teggs, Sons & Co., of Anderson street, Alle 
gheny, Pa., and the Frank Vogle Company 
preserving works, in the same block, were 
burned to the ground on the 25th ult The 
estimated loss is $75,000. ss 


American Chemical Company has been or 
ganized at Portland. Me., for the purpose of 
manufacturing. importing, mining. buying and 
selling, with $100,000 eapital stock. The offi 
President. Richard FE. Jeffrey. of 


Everett L. Lewis, of Mil 


eers are: 


toston: treasurer, 
ton, 

Lakeside 
who 


Knitting 


seeking a 


Representatives of the 
Works, of Michigan City. 
location, visited Valparaiso, Ind... re 
confer with citizens in regard to 
A committee was appointed to 
and it is probable that they 


are 
new 
cently, to 
moving here. 
visit the 
will come here 


works, 


Sheldon Burlinghame and his son have been 
fitting up a machine shop at Greendale, Mass 

which them One of the 
chief will be gasoline 


engines Bur 


will he opened by 
irticles 
They re 


of mannfacture 
after a design of Mr 





linghame Later it Is expected to enlarge the 


capacity and increase the force 


Davidheiser & Wiand have been awarded 
the contract for the dyeing and finishing 
building, which will be erected at Pottstown, 


Pa., by the Champion Silk Company. The 
company recently pure hased the Bannockburn 
Mills property, and will engage in the mann- 


will commence 


facture of thread. It 


operations with 200 employes 


silk 


F. W. Baarsch & Son, formerly of New Ulm, 
have contracted with the business men of 
New Paynesville, Minn., to build a 100-barrel 
flour mill Work will be begun at once, as 
the contract calls for the completion of the 

the first of November. The mill will 


mill by 
be a frame structure and fitted with the most 


modern and improved machinery. 


Rufus E. Holmes, Herman M. Chapin and 
Frank M. Chapin, directors of the H. Chanin’s 
Sons Company, of New Hartford, Conn., have 
filed with the secretary of the State articles 


The eapital is 
to manu 


of association of the company 
and the 


articles composed in whole or in part 


SCO 000), COMPANY Proposes 


facture 


of wool, metal, ivory or other materials, 


Ontario Wind 


It is understood that the 

Engine & Pump Company will build a fac- 
tory at Toronto, Ontario. The City Council 
has granted them exemption from taxation 


and for 


and the present assess 


on buildings, plant, tools machinery 
a period of ten years, 
ment on the land is to stand during the same 
about fifty men 


period. It is expected that 


will be employed. 
the 
the 


constructed by 
for 


Among work now being 


Buffalo Forge 
Post Office at Washington, consisting of three 
plats the three- 


Co. is the apparatus 


large special steel fans of 
quarter housing type, capable of delivering a 
of air per minute, 
a suitable direct 


the centre-crank 


total of 300,000 cubic feet 
each fan 
horizontal 
with cast 


attached 
type, 


having 
engine of 
iron sub-base 
Articles of incorporation have been filed in 
the Camden (N. J.) County Clerk's office by 
the Industrial Manufacturing Company. The 
objects of the corporation are to manufacture 
typewriting ma- 
The capital 
incorporators 


Ellis, Jr., 


sewing machines, 
and other 
$500,000, The 
Tuttle, Charles H. 


tois, all of Camden. 


sell 


and 
chines machinery 
are 


and 


stock is 
Charles P 
Josiah Du 

A contract has been let to entirely overhaul 
the Alice mill, at Yankee, Colo., and increase 
its capacity to 250 tons of ore daily. The 
mill will be remodeled on the principle of 
the Mayflower mill, at Idaho Springs, as that 
mill in 


has given the best results of any 

which the ore of the Alice mine has been 
tested. <A large air compressor is also to be 
erected at the mouth of the tunnel and a 
number of air drills will be used in breaking 
ore, 

The National Pearl Button Company has 


been incorporated with a capital of $25,000, 


(Continued on page 37.) 
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Business Specials. 


Gear wheels, gear cutting. Grant: see page 16. 


Forming Lathes. Mer.Mach. Too! Co., Meriden,Ct. 


Fine Smooth Pat. Cast. H. D. Phelps, Ansonia, Ct 
Brass ptn. letters & figs. for sweat’g on metal ptns 


H.W. Knight& Son.Seneca Falls.N.Y .DrawerNo.12 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.,.N.Y. 


Gear and milling cutters. adjust. reamers. coun- 
terbars and tools, vert. millers. drill pr., cutterand 
surf. grind., shears. R. M. Clough, New Haven, Ct 


Cost of Manufacturing—Experienced manager 
will establish system of costs, giving exact account 
of every detail. Charge based on saving effected. 
Correspondence solicited. Geo. C. Thomas, 99 
Nassau Street, New York, Room 212. 
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Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 .ents a 
line for each insertion. About seven « ords 
make a line. The Cash and Copy should be 
sent to reach us not later than Saturday Morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 


Machine designer wants pos, Box 190, AM. MACH. 
Mach. & tool m’kr for tube d’g. Box 188, AM. Macn’ 
Foreman pattern maker and draftsman wants 
sit.; bestof ref. Box 194, AMERICAN MACHINIST. 
Machinery designer, 6 years best exp., technical 
graduate, moderate wages. Box 148, Am. Macu. 
Pattern shop foreman desires pos.; 10 years fore- 
man’s experience; references. Box 183, AM. MacH. 
A good, prac. draftsman seeks pos.; 12 years shop 
and office experience, Box 201, AMER. MACHINIST. 
Machinist, comp.t, desires pos., foreman or asst.: 
hndls.men;: best results. N. Y.orBklyn, 193,Am.Macu, 
First-class drafts. and des. for special mach’y is 
open for eng. Exp. inmach’y for chem. tech. purp. 
(rubber, gutta percha, ete). Box 191, AMER. MAcH, 
Draftsman, whose service has been in the lines of 
steam and electric machinery, buildings, ete., 
would like more work. Box 189, AMER. MACHINIST. 
Machine blacksmith and tool-dresser wants posi- 
tion as foreman; experienced in all kinds drop- 
forging and handling men. Box 192, Amgr. Macu. 
To Employers —Are you in need cf an up-to date 
practical machinist? Successful superintendent 10 
years. Address Box 200, AMER. MACHINIST. 
First-class mech. draftsman, for heavy mehy. and 
transmission of power, open for engagement in 
New York and vicinity. Box 202, AMER. Macu. 
Pattern maker, expd. in fine, light mch. tools and 
medium wt. cast’gs, wants pos.; good draftsman 
and designer; Alref. Box 199, AMER. MACHINIST. 
Situation wanted by first-class pattern maker, 
experienced in all kinds mchy.; six yéars abroad 
and eight years in U. S.; New York, Pennsylvania, 
New Jersey preferred. Box 197, AMER. MACHINIST. 
Situation wanted by practical mech. eng. as supt. 
or manager of mach. shop building special mehy. 
or taking large contract work: large exp in esti- 
mating prices and handling men to advantage; 
best reference; strictly reliable in every respect. 
Address Box 196, AMEKICAN MACHINIST. 
Wanted—Position as supt. or foreman by man 
of large experience in machine shop practice, hav- 
ing held similar positions in two of the best high 
grade eng. works in the country; can get the best 
results at lowest cost and handle men to the best 
advantage; Al reference. Box 198, AMER, Macu. 


Help Wanted. 


Agentsin ev’y shop for ‘Which Way” Levels. Sell 
on sight. Write at once to E. G. Smith, Columbia, Pa. 

Drop Forgings—A large plant is being put down 
in Birmingham, Eng., with vacancies in all depts. 
Apply first to Billings & Spencer, Hartford, Conn. 

Wanted—50 men, outside eng. erectors now em 
ployed, to act as agents for an engineering special 
ty; best in market. Address J. L. Hummer, Syr 
cuse, N. Y. 

Wanted—A thoroughly competent supt. to take 
charge of mod. mch. shop employing 100 to 150 men; 
must be reliable and able to handle men to advan- 
tage.; technical man preferred; state age. refer- 


ence. experience and salary expected. Address 
Box 174, \MERICAN MACHINIST. 
A A A 


Miscellaneous Wants. 


Advertisements will be inserted under the 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sa 
urday morning for the ensuing week’s issu 
Answers addressed to our care will be for 


Cheap 2d h’d lathes & planers. S.M. York,Clew’d,O 
Calipers & Gauges. F.A.Welles, Milwaukee, Wis 
The Dutton Wet Twist Drill-Grinder is sold by 
the Garvin Machine Co., New York City. 
Best and cheapest Bolt Header, made by Baust 
& Harris Machine Tool Co., Springfield, Mass. 
Light and fine mach’y to order; models and elec 
trical work specialty. E. O. Chase, Newark, N. J 
For Sale—Second-hand drill presses,engine lathe- 
& planers. Dietz. Schumacher & Boye, Cincinnati.O 
For Rent—Space in shop, use of tools and ma- 
chines; fine light for bench work; $6 to $8 month 
Address Box 208, AMERICAN MACHINIST. 





We make a specialty of Shartle’s potent safet: 
set collars. Prices low and samples free. Middle 
town Machine Co., Middletown. Ohio. 


Patent right, special tools and machines for sale 
good article to manufacture with other machi- 
nery. Box 146, AMERICAN MACHINIST. 


For Sale—Small machine shop. having good re 
pair trade, in town of 1,400 inhabitants; no oppo- 
sition. Box 171, AMERICAN MACHINIST. 


Model Locomotives—Complete castings, latest N 
Y. Cen. standard, up to date; 4c. in stamps for cat 
alog. G. H. Olney, 163 Herkimer St., Brooklyn, N.Y 


Lathes, planers, drills, milling machines, vises, 
also brass working machinery second-hand ; must 
be modern and in first-class condition. C. C. 
Wormer Machinery Co., Detroit, Mich. 


For Sale or Rent—A fine, large, brick fety. bldg.., 
4 stories, with basement aggregating 30,000 sq. ft 
floor space. Stm. pwr., elevator, etc.; well lighted: 
suitbl. for mfg. bicycles, shoes or other light 
mnfctrs. Price very reasonable. Fine shipping 
facilities. Box 152, Seneca Falls, N. Y.! 


Opportunity to secure part ownership in good 
paying electric mfg. plant; large. modern, brick 
buildings, with fine tools; perfect equipment; 
located in mfg. center; business established in 
1881; applicant must have $10,000 and devote time 
to business. Address Box 195, AMER. MACHINIST. 


A machine shop, with modern equipment, heavy 
and light machinery, cranes of 20 tons capacity anc 
10,000 square feet of unoccupied floor space, woulc 
contract to manufacture any kind of machinery 
Parties already having machinery built under con 
tract might do well to write us for estimates 
Box 62, AMERICAN MACHINIST. 








J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 
_J: B. PIERCE, Secretary and Treasurer. 








MODEL WORK. 


We are prepared to assist the trade and in- 
ventors in solving mechanical problems, also 
manufacturing models and stock. 


CENTURY MACHINE Co. 
576 West Broadway, New York. 


Complete outfit of Modern Machinery and Tools. 
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This valuable Patent on Tool Holding Bar for 
sale. Orders for tools taken and promptly filled. 
Write for prices to G. W. FRANCIS, Reading, Pa. 


The “Duplex.” 











Will do everything the ordinary 
Milling Machine can do, and do it 
with less fixtures, in less time, and 
will do some things the ordinary 
machine cannot do. 


Waltham Watch Tool Co. 


Springfield, Mass. 


126 Liberty Street, New York. 
Walter H. Foster, Manager. 





HEAVY MILLING MACHINES EXCLUSIVELY 





37° Spindle 
gear, geared 
30:1 


Horizontal or Vertical Spindles or Both 








36° x 86" x 8’ Mach. Net Shp’ng Wxt. 24,000 lbs. 


SIZES: 
15°, 26°, 24°, 36", 48". 60°, any length 
Wide range of cutter speeds. " 
Variable table feed from 3-16" to 10" per minute. 


Power elevating and lowering device. Z 
Table adjusted by power in either direction. 


Write for full information and prices, to 


The Ingersoll Milling Machine Co. 


P.O. Box 2777, 
ROCKFORD, ILL., U.S.A. 


Foreign | C.W. Burton-Griffiths & Co., London, Eng 
Agents:) A. Janssens, Paris, France 
Eastern Branch, 126 Liberty St., New York. 
Cable address. * Ingersoll,’’ Rockford. 





ue BOrINg Machines, Milling Machines, Special Tools * rae. x1 
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“u 
12" Hendey-Norton Lathe 
is fitted with drawing-in sleeve and American Watch Tool Co's 
standard chuck, used in making small taps, reamers, etc. Work 
finished first and cut from bar afterwards. No centering required. 


See carriage reverse lever by right-hand side of apron; no reaching 
for countershaft shipper required. 














14"x 6' Hendey-Norton Lathe. 


These lathes are modern, high-grade, practical tools, and are 
specially adapted for tool-room work. They have the Norton 
Attachment for screw cutting, giving 36 different threads and 
36 different feeds with only two changes of gear and movement 
of lever in gear-box from one notch to the other. Note the au- 
tomatic stop under apron. It will automatically stop carriage 
at any desired point in either direction ; invaluable for internal 
or duplicate work. SEND FOR CATALOGUE. 


The Hendey Machine Company, 


Torrington, Conn. 
Agents for the Pacific Coast, Pacific Tool & Supply Co., San Francisco. Cal. 


Chas. Churchill & Co., London and Birmingham, Eng. 
European Agents :< Schuchardt & Schutte, Berlin and Vienna. 
’ Eugen Soller, Basel, Switzerland. 








(Continued from page 35.) 


The old Mengel & Klindt brewery at Daven- 
port, Ia., has been secured for the factory. 
The ofticers and incorporators of the new com- 
pany are: President, Juergen B. Frahm; Vice- 
President, Henry Vogt, of St. Louis; Secre- 
tary, H. Plambeck; Treasurer, Jacob Rolfs; 
rhe Mississippi River clam will be made use 
of to furnish the raw material for the opera- 
tion. 


A big factory building is to be erected on 
the west side in a locality withheld for the 
present for the Chicago (T1l.) Serew Company, 
Which at present occupies part of the big 
Leidler Block at the southeast corner of West 
Washington and Desplaines streets. The new 
building will cover 175 x 200 feet, and will be 
three stories and basement, with front of 
pressed brick and interior of mill construc 
tion. The structure is estimated to cost 
> 50,000, 


W. F. Stewart, has bought the old Beardslee 
«& Giilies planing mill and buildings on West 
Kearsley street, Flint, Mich., and will at 
once proceed to rebuild and refit the estab 
lishment, giving it a new roof, new engine, 
elevator, steam heat, et When it is re 
modeled he will use the building for the 
extension of his own business, and his en- 
larged facilities will permit him to increase 
his force to about 200 men. He is now em- 


ploying 125. 


The car wheel works in Hudson, N . 
ure to be made much larger The sheds back 
of the main building have already been torn 
down and the contract has been awarded for 
the building of a brick wing 72 x 40 feet 
on the east side of the main building. Six 
new boring machines will be placed as soon 
as the foundations are ready. The plant will 
be further equinped with boring mills and 
drills of the latest improved pattern. A new 
100-horse-power engine and boiler have been 
ordered to give Increased power. 


The Crane Lumber Company's saw mill and 
lumber yards at South Frankfort, Mich., were 
swept away by fire on the Sth inst., causing 
a loss of $80,000; insurance, $60,000. The fire 
originated in the saw mill, which is in the 
center of the yards. The town is practically 
without fire protection, and the flames ate 
their way to the water's edge without much 
opposition. Engines were sent from Cope- 
mish and Thompsonville It is not probable 
that the plant will be rebuilt, and 150 men 
are thrown out of work. The mill was South 
Frankfort’s principal industry. 


Articles of incorporation of the Spreckels 
Sugar Company have been filed in California 
The capital is $5,000,000. Of this amount 
the organizers of the company, J. D. Spreck 
els, A. B. Spreckels, A. F. Morrison, M. H 
Weed and W. K. Gibson, have each sub 
scribed $1,000, Producing beets and manu 
facturing sugar therefrom is to be the 
primary object of the company, and inei 
dentally the company will engage in agri- 
culture; will build, equip and manage fae- 
tories and refineries; deal in real estate; con 
struct railroads; build ships, and do all things 
necessary to the successful development of 
the sugar-making business 


The Structural Iron Company, whose foun 
dry and offices are now at 311 and 313 North 
street, Baltimore, has begun the erection of 
an extensive plant in South Baltimore. The 
first structure to be built will cover an area 
SOx200 feet and will be one story high. In 
this machinery will be placed for the man 
ufacture of materials for bridges, roofs, 
trusses and ornamental work for buildings 
Later in the fall another building of similar 
proportions will be erected for the steam, 
compressed air and hydraulic plant. Five 
thousand dollars is to be expended on the 
construction of the first shop, and the ma- 
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chinery for it will cost $15,000. Employment 
will be given to 100 skilled hands. Pattern, 
carpentering and molding shops will be added 
to the plant as rapidly as possible. The Bal 
timere & Ohio Ratlroad tracks skirt) the 
property, and the company will run in a 
switch so as to afford conveniences in ship 
ping the product. 

It is stated that the James Clark Company, 
shipbuilders and constructors of marine en 
gines and boilers, at the foot of Webster 
street, Locust Point, Baltimore, Md., is con- 
templating the building of a plant to take the 
place of the present one, which will cost, 
when completed, about $25,000, The new 
buildings will cover an area of ground coy 
ering nearly 25,000 square feet, and will be 
erected with all the latest improvements. The 
new plant will include machine shops, black 
smith shops and boiler works. Electric cranes 
and other modern devices will be introduced 
into the plant, and a large variety of new 
machines will be added. Instead of using 
lamps while repairing steamships and other 
vessels, the company will use electricity. 
Heavy supply wires will be run from the 
works to the vessels, and attached to these 
will be a number of incandescent lights on 
long wires, so that they can be carried about 
by the men with the same convenience as a 
lamp, but with much more safety. 


A A A 


New Catalogs, 


There are three sizes of Standard Ca 
first authorized by the Master Car Bui 
Association, 9°x 12", 6"x9" and 3%'x6’. 
We recommend the 6’ x9" size for machinery 
ca When they must be larger or smaller. 
one of the other standard sizes should be 
adopted if possible. 

The Turner, Vaughn & Taylor Company, 
Cuyahoga Falls, O., have sent us a catalog of 
wire and chain machinery. The catalog is 
544 x 8 inches. 

We have received from the Hoggson «& 
Pettis Manufacturing Company, New Haven, 
Conn., a catalog in which is illustrated and 
described the “Sweetland”’ chuck. The cata 
log is 4% x 714 inches. 

The Safety Emery Wheel Company, of 
Springfield, O., send us a catalog of emery 
wheels, sharpening stones, emery wheel dres 
sers, and also grinding machinery of various 
types. The catalog is standard size, 6x 
inches. 

The Gisholt Machine Company, of Madison. 
Wis., send us a copy of their catalog, de 
voted to the illustration and deseription of 
lathes and tool grinders. The catalog shows 
samples of work done on these tools. It is 
large standard size, 9 x 12 inches. 

The Detroit Lubricator Company have is 
sued a new catalog, in which they illustrate 
und describe a very large variety of Ivbri 
cators, plain and glass oilers, kerosene oil in 
jectors for boilers, low water indicators, globe 
valves, radiator valves, ete. It is sent to any 
address on application and is standard size, 
6x 0 inches. 

James Leffel & Co., Springtield, O., have is 
sued a new pamphlet “D,’’ containing illus 
trations and descriptions of throttling and 
automatic engines, portable and stationary 
boilers. The catalog contains some useful in 
formation for engineers, and a copy will be 
sent to those interested on application to the 
company. The catalog is 5 x 7% inches. 

We have received from E. & T. Fairbanks 
&-Co., of St. Johnsbury, Vt., a copy of their 
illustrated price list of standard scales manu 
factured by them. The variety of scales in 
cluded in the catalog is striking. It contains 
166 pages, and is 3% x 6 inches, and we are 
informed that the use of certain plates com 


pelled the abandonment of standard size 


The Pratt 


. Buck & HICKMAN, 281 Whitechapel Road. 
Paris, France; FENWICK FRERES & Co., 21 Rue Martel. 








: URRET Head Machines and Tools for boring and facing 
hubs, pulleys and gears; for finishing keys and joints for 
gas fixtures, air cocks, electric apparatus, and for turning, 
forming and threading irregular pieces of circular cross section 
in brass, iron and steel. 
hand wheel, pinion and rack, or all automatic. The heads 
are often made with friction clutch back pears, to facilitate 
quick change of speed of spindle when lig 
are required on one piece. 


ovements of slides by hand lever, 


t and heavy cuts 


ASK FORgTHE MACHINISTS’ CATALOGUE. 


& Whitney Co, * O- 


New York: 123 Liberty Street. 
Boston ; 231 Franklin Street. 
Chicago ; 42 South Clinton Street 











ARE YOU LOOKING 2° 2s:isise mem 


in various sizes 


from gin. to r- 11. swing, in various lengths, both engine 
and speed lathes. Our designs are the latest, while the 
workmanship, material and finish are of the highest order. 
Our catalogue will tell you all about them, as well as 
of our planers, shapers and other tools. 


SEBASTIAN LATHE COMPANY, 


117 & 119 Culvert St., Cincinnati, Ohio, U.S. A. 





FOR FOUNDRYME 


Se 
EACH, 


i2mo, cloth, $2.50. 





WEST. 
WEST. 
BOLLAND. 
BOLLAND. 


“ American Foundry Practice.” 
“ Moulders’ Text Book.” 

“Tron Founder.” 

“Tron Founder, Supplement.” 


JOHN WILEY & SONS, 53 EAST TENTH STREET, NEW YORK. 








WILEY & RUSSELL MFG. 


Agents in London, SELIG, SONNENTHAL & C')., 85 Queen Victoria Street 


FINE SCREW PLATES. 


‘Lightning’ and ‘‘ Green River.” 


Taps, Dies, keamers, Tap Wrenches, Bolt Cutters, 
Drilling Machines, Funching Presses and other 
labor saving Tools. SEND FOR CATALOGUE. 


Cco., ~ - Greenfield, Mass. 


vv. Ss. 





DYER & DRISCOLL, 
PATENT SOLICITORS, 31 NASSAU STREET, N. Y. 


Res. done, aff ™4 potent feng 
work, Cot for Fa amd forssqn countries, 
Couvttimounlhy for ee paat—founteen dana, 


Mowe o. EXE 


kkk 
Foot Power Screw Cut- @& 
ting, Automatic Cross | 
Feed, 9 and 11” Swing. 
Send for Catalog B. 
Seneca Falls Mfg. Co. 


687 W ater St., Seneca Falls, N.Y. 














ENKINS STANDARD pg; 
Ck 


<tD Fa 


JENKINS STANDARD pa Kine 
G 


east? Py 
« JENKINS S) fy 
axe KI 
JENKINS STANDARD PACKinc Call 


stamped like cut. . ° . 


JENKINS BROS., New York, Boston, Phila., Chicago. 





‘96 THE NEW ’96 JENKINS ‘'96 
S the Perfection of Joint Packing. Instantaneous, 
Does Not Squeeze Out and not necessary to 
follow up joint. We g arantee it to last for years 
on any and all pressures of steam or any kind of 
joint where packing is required. Does not rot, burn 
or blow out, therefore the best for all purposes, 


for and insist on having '96 JENKINS ’96, 





Die and Too! CRESCENT STEEL CO. 


Steel. 


NO BETTER MADE. 


PITTSBURGH, PA. 
CHICAGO, ILL. 
NEW YORK, N. Y. 
DENVER, COL. 





PATENT vour IDEAS! 


The simplest ideas if properly patented will 
frequently yield large profits. 


PHIL. T. DODGE, Patent Attorney. 


U.S. and Foreign Patents. Trade- marks, ete. 
LOAN AND TRUST BUILDING, WASHINGTON, D. €. 








WE MAKE THE BEST 


Centrifugal Oil 
Separators. 
Furnished in two sizes. 
rite for te:ms and let us 
send you one on trial. 
Springfield Separator Co. 
Springfield, Vt. 


HENRY KELLEY & CO., 26 Pall Mall, Manchester, Evy. 
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Buyers’ Finding List. 


AIR COMPRESSORS. 
Clayton Air Compressor Works, New York. 
Ingersoll-Sergeant Drill Co., New York. 
Rand Drill Co., New York. 


BALLS, STEEL. 


Cleveland Machine Screw Co., Cleveland, O, 


BENDERS. 
Bethlehem Foundry & Machine Co., So, Beth- 
lehem, Pa 
Long & Allstatter Co., Hamilton, O. 


BICYCLES, 


Pope Mfg. Co., Hartford, Conn. 


BICYCLE TOOLS. 
Baker Bros., Toledo, O. 
Bardons & Oliver, Cleveland, O. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Garviu Machine Co., New York, N. Y. 
Geometric Drill Co., New Haven, Conn. 
Hendey Machine Co., Torrington, Conn. 
Squapeanith Machine Tool Co., Milwaukee. 

is 

McCabe, J. J.. New York. 
Wells Bros. & Co., Greenfield, Mass. 
Woodward & Rogers, Hartford, Conn. 


BICYCLE TUBING. 
Pope Tube Co., Hartford, Conn. 


BLOWERS. 


American Gas Furnace Co., New York, 
Buffalo Forge Y: Buffalo, N. Y. 
Roots Co., P. H. & F. M., Connersville, Ind. 


BOILER TUBES. 


National Tube Works, McKeesport, Pa. 


BOLT CUTTERS. 


Acme Machinery Co., Cleveland, O. 

Detrick & Harvey Machine Co., Baltimore, Ma. 
Webster & Perks Tool Co., Springfield, O. 
Wells Bros. & Co., Greenfield, Mass. 


BOOKS. 
Arnold Publishing House, New York. 
saird & Co.. Henry Carey Philadeiphia, Pa. 
Comstock, Wm. T., New York 
Philadelphia Book Co., Philadelphia, Pa. 
Wiley & dons, John, New York. 


BORING AND TURNING MILLS. 
Betts Machine Co., Wilmington, Dei. 
Bickford, H., Lakeport, N. H. 

Bickford Drill & Tool Co.. Cincinnati, O. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Niles Tool Works Co., Hamilton oO 

Pond Machice Tool Co., Plainfield, N. J. 


BORING MA 
Beaman & Smith, Providence. Rg. f 
Betts Machine Co., Wilmington, Del. 
Hugh Hill Tool Co , Anderson, Ind. 
Newark Machine Tool Works, Newark, N. J 


BRASS WORK, SPECIAL. 
Nolte Brass Co., Springfield, O. 


BUSHINGS. 


New Process Raw Hide Co., Syracuse, N. Y. 


CALIPERS. 


Starrett & Co., L. S., Athol, Mass. 


CARBORUNDUM WHEELS. 


Carborundum Co., Niagara Falls, N. Y. 


CARBORUNDUM, CLOTH & PAPER. 


Carborundum Co., Niagara Falls, N. Y. 


CASTINGS, BRASS. 
Nolte Brass Co., Springfield, O. 


CASTINGS, ENGINE, 


Mianus Electric Co., Mianus, Conn, 


CASTINGS, FINISHED. 


Franklin Mfg. Co., H. H., Syracuse, N. Y. 


CASTINGS, MALLEABLE, 
Acme Malleable Iron Works, Buffalo, N. Y. 


CASTINGS, PHOSPHOR BRONZE. 


Nolte Brass Co., Springfield, O. 


CASTINGS, STEEL. 
— Steel Castings Co., Ltd., Pittsburgh, 
a. 


CHAIN MACH NERY. 
Turner, Vaughn & Taylor Co., Cuyahoga 
Falls, O. 


CHARTS, GEAR. 


James & Foot?, Ch'cago, Il. 





SEND FOR CATALOQUE. 


STER MACHINE SCREW CO. 
SSS decd digddaaqadaae 


pWORCESTER. MASS. 


‘Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


Che Curner, Vaughn § Taylor Qo., 


CUYAHOGA FALLS, 0O., U. S 
Special Machinery for 


Chain Factories and Wire Mills. 
PATENTED CHAIN WELDING HAMMERS, 
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FINISHED CASTINGS 


Shapes cast to exact size 
with holes, thread, etc. 


Circularon HH. Franklin Mfg. Co. 


application 
Franklin Street, SYRACUSE, N. Y. 


WANTED. 


Experimental work for patentees, Metal 
Pattern and Model Making, will manufacture 
patented specialties. All work guaranteed. 


CENTURY MACHINE COMPANY, 


576 West Broadway, New York. 
EAE GOAT, BEST OMPELE Ea 


AGENTS WANTED in Machine Shops 
for Small Tools. Send $210 for 
$3 oo outfit or $1.15 for $2 oo outfit 
of samples Any may be returned 
if not wanted EF. H. RANDALL, 

40 W Randolph St, C hicago, IIL. 














JUST PUBLISHED. 


Practical Running of Dynamos. 


A little booklet on the care and the locating 
and remedying of troubles in Uynamos 
and Motois Price 10 cents. 


Catalogue of Mechanical and Electrical Books Free. 


PHILADELPHIA BOOK CO., 
1s South Ninth Street, PHILADELPHIA, PA. 





STANDARD TOOL Co. 


MANUFACTURERS OF 


MECHANICS FIN E loose fe 


ATHOL. MASS. U.S.A, 
° a oe woe 


BE LLOWS’ 
Com BINATION 
i'TRY SQUARE ,MITRE, 
| CENTER SQUARE 
PROTRACTOR 4 
OTRACTOR rFINETOOLS. 


ds 








CHU: IE. 

National Chuck Co., New York 

CHUCKS, DRILL. 
Almond. T. R.. Brookivn. N.Y. 
Pratt Chuck Co., Clayville, N. Y. 
Skinner Chuck Co., New Britain, Conn. 
Trump Bros., Mch. Co., Wilmington, Del. 
Whiton Machine Co., D. E. New London, 

Conn. 


CHUCKS, LATHE, 


Cushman Chuck Co., Hartford, Conn. 
Errington, F, A., New York. 

Hoggson & Pettis _- Co., New Haven, Conn, 
Horton & Son Co., E., Windsor Locks, Conn. 
Skinner Chuck Co., New Britain, Conn. 


CHUCKS, SPLIT. 


Hardinge Bros., Chicago, III. 


CLAMPS. 


Le Count, Wm. G., So. Norwalk, Conn. 


CLUTCHES, FRICTION. 


Automatic Friction Clutch Co., Erie, Pa. 


COMPRESSED AIR SHOP TOOLS. 


Clayton Air Compressor Works, New York 


CONDENSERS. 


Conover Mfg. Co., New York, 


CONES, FRICTION. 


Evans Friction Cone Co., Boston, Mass. 


COUNTERSHAFTS. 


Builders Iron Foundry, Providence, R. I. 


COUPLINGS. 
Stuart’s Foundry and Machine Works, R. J 
New Hamburgh, N. Y. 





CRANES. 


Maris Bros., Philadelphia, Pa. 
Pawling & Harnischfeger, Milwaukee, Wis. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


CUT TING-OFF MACHINES. 
Hurlbut-Rogers Mach.Co.. So. Sudburv. Mase 
Newton Machine Tool Works, Philadelphia, 

Pa. 


DIES, SCREW-CUT TING. 


Geometric Drill Co., New Haven, Conn. 


DIVIDERS. 


Starrett & Co., L.S.. Athol, Mass. 


DRAWING INSTRUMENTS, ETC. 


Alteneder & Son, Theo., Philadelphia, Pa. 
Keuffel & Esser, New York. 


DRILLING MACHINES. 


Aurora Tool W ore, Aurora, Ind. 

Barnes Co., W. & John. Rockford, II1. 

Beaman & ‘sith, Providence, R. I. 

Betts Machine Co.. Wilmington, Del 

Bickford Drill & Tool Co., Cincinnati, O. 

Blaisdell & Co., P., Worcester, Mass. 

Dallett & Co., Thos. H., Philadelphia. Pa. 

Davis & Egan Mch. Tool Co, Cincinnati, O. 

Dietz, Schumacher & Boye, Cincinnati, VU. 

Gang, Wm E. & Co., Cincinnati, O. 

Gould & Eberhardt. Newark, N. J. 

Hamilton Machine Tool Co.. Hamilton, O. 

Norton & Jones Machine Tool Works, Plain- 
ville, Conn. 

Prentice Bros., Worcester. Mass. 

Prentiss Tool & Supply Co., New York. 

Sibley & Ware, South Bend, Ind. 

Stover Novelty Works, Freeport, Ill. 

Timolat, J. we New York. 

Wormer, » Mchy. Co., Detroit, Mich. 


DRILLS, TWIST. 


Cleveland Twist Drill Co., Cleveland, O 

Morse Twist Drill & Machine Co., New Beu- 
ford, Mass. 

Standard Tool Co.. Cleveland, O. 

T. & B. Tool Co., Danbury, Conn. 


DROP FORGINGS. 


Wyman & Gordon, Worcester, Mass. 


DYNAMOS. 


General Electric Co., New York. 


ELECTRIC MACHINERY. 
C. & C. Electric Co., New York. 
Westinghouse Elec, Mfg. Co., Pittsburg, Pa. 
ELEVATORS. 


Albro-Clem Elevator Co.. Philadelphia. Pa. 
Morse, Williams & Co., Philadelphia, Pa. 
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EMERY WHEELS. 


“a Corundum Wheel Co., Brightwo.c 
ass. 
Safety Emery Wheel Co., Springfield, O, 


ENGINES, GAS AND GASOLINE. 
Dayton Gas Engine & Mfg. Co., Dayton, O. 
Mietz & Weiss, New York. 

New Era Iron Works Dayton, O. 

Otto Gas Engine Works. Philadelphia, Pa. 

Prouty Co., The, Chicago, Ill. 

Springfield Gas Engine Co., Springfield. oO. 

Watkins Co., F. W. Cincinnati, O. 

Weber Gas and Gasoline Engine Co., Kansas 
City, Mo. 

Webster Manufacturing Co. Chicago, Ill 


ENGINES, STEAM. 
American Engine Co., Bound Brook, N. J. 
Ames Iron Works. Oswego, N. Y. 
Forbes & Co., W. D., Hoboken, N. J. 
Frick Co., The. Waynesboro, Pa 
Greenfield, W. G. & G., E. Newark, N. J. 
Toomey, Frank, Philadelphia, Pa 


FEED WATER HEATERS AND 
PURIFIERS. 


Albro- Clem 


7th St. 


and 
Glenwood Ave., 


Phila., Pa. 
& 
Makers of the 


AlbroWorms 


Worm Gear 


Consumes less power 
and gives better re- 
sults than any other 
system. Proofs cheer- 
fully furnished. 


Elevator 
Co., 





INDEX CENTERS. 


Cincinnati Milling Machine Co., Cincinnati, O. 


ACKS, HYDRAULIC, 


Watson-Stillman Co., New York, 


KEYWAY CUTTERS. 


Baker Bros., Toledo, O. 
Mitts & Merrill, Saginaw, Mich. 


LATHES (see also Turret Lathes). 


Bardons & Oliver, Cleveland, O 

Barnes Co., W. KF. & John. Rockford, IL 
Beaman & Smith, Providence, R. I. 

Bement. Miles & Co., Philadelphia. Pa, 
Rlaisdell & Co., P., Worcester, Mass 
Bradford Mil! Co., The. Cincinnati, O 
Bullard Machine Tool Co., Bridgeport. Conn. 
Davis & Egan Mch. Tool Co., Cincinnati, O. 
Dietz, Schumacher & Boye, Cincinnati, O 
Fifield Tool Co., Lowell, Mass 

Fitchburg Machine Works, Fitchburg. Mass, 
Flather & Co., Nashua, N. H. 

Garvin Machine Co., New York 

Gould & Eberhardt. Newark, N, J. 

Hamilton Machine Tool Co.. Hamilton. O 
Harrington & Son Co., E., Philadelphia, Pa, 
dendey Machine Co.. Torrington, Conn, 
Hill. Clarke & Co., Boston. Mass. 


Le Blond, R. K., Cincinnati. O. 

Lodge & Shipley Mch. Tool Co., Cincinnati, O. 
McCabe, J. J.. New York. 

New Haven Mfg. Co., New Haven, Conn, 
Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co.. New York 

Pond Machine Tool Works, Plainfield, N. J 
Prat’ & Whitnev Co., Hartfora, Coun. 
Prentice Bros., Worcester, Mass 

Prentiss Tool & Supply Co., New York. 
Reed Co., F. E., Worcester, Mass. 
Sebastian ag 9 ss >. N.Y 

: Seneca Falls Mfz. Co.. Seneca Falls, N. Y. 
No. 722 Arch St., PHILADELPHIA, PA Silk. P. P.. Cine ot tt O 

Warner & Swasev Cleveland © 

Wormer Mechy. Co., C. C., Detroit, Mich. 


MACHINE TOOLS. 

Betts Machine Co, Wilmington, Del 

Brown & Sharve Mfg Co.. Providence. R 1, 

Davis & Egan Mch. Tool Co., Cincinnati, O, 

Fitchburg Machine Works. Fitchburg. Mass, 

Flather & Co., Nashua y. | 

Newton Machine To.1 

Pa 

Pond Machine Tool Works, Plainfield, N. J. 

Sellers & Co. Inc.. Wm. Philadelphia, re 

Silk P P., Cincin”ati, O. 

Whitney Mfg.Co Hartfird Conn 

Waitham Watch Tool Co.. Springfield. Mass, 
>. C, C,, Detroit, Mich, 


Hoppes Mfg. Co., Springfield, O. 
‘Taunton Locomotive Mfg Co.. Taunton, Mass. 
Warren Webster Co.,Camien, N. J. 





FITTINGS, PIPE. 
Kelly & Jones Co., New York. 
Tight Joint Co., New York. 


FORGES. 
American Ges Furnace Co., New York. 
Buffalo Forge Co., Buffalo, N. Y. 


FURNACES, GAS. 


American Gas Furnace Co., New York. 


GAGES. 
Brown & Sharpe Mfg. Co., Providence. R. I. 
Rogers, John M., Boat, Gauge & Drill Works, 
Gloucester City, N. }. 
Starrett & Co., L. S., Athol, Mass. 
Wyke & Co., J., East Boston, Mass. 


GEAR CUTTERS. 


Brown & Sharpe Mfg. Co., Providence, R. I. 


y 


Gould & Eberhardt. Newark. N. J. 
Starrett & Co., L. S., Athol, Mass. 


GEAR CUT TER-CUT TER GRINDERS. 
Gould & Eberhardt. Newark, N, J. 


GEAR CUTTING MACHINES, 
AUTOMATIC, 


Gould & Eberhardt, Newark, N. J. 


GEAR CUTTING MACHINES. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt, Newark, N. J. 


GEARS. 
Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Works, Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston Mass. 
Shriver & Co., T., New York. 


GRAPHITE, LUBRICATING. 
Dixon Crucible Co., Joseph, Jersey City NV J 


GRINDING AND POLISHING 
MACHINES. 








IRON and BRASS 
Working Machinery. 


WILLIAM BARKER & CO. 
Cincinnati, Ohio. 


Works, Philadelphia, 





EXTRA HEAVY ROUGH 
BRASS UNIONS. 


Ground joint, ball seat, no wash- é 
ers or packing required. Good Wormer Mchy. C« 


stock, well made, guaranteed 
tight, no leaks, that is what we | MACHINISTS’ TOOLS AND SUPPLIES. 
een SL tape Sremogsess. Give Besly & Co., Chas. H., Chicago, Ill 


them atrial and you will use no 
MiCROMETERS. 


other. Write for discounts. 
Starrett & Co., L.S., Athol, Mass. 


NOLTE BRASS CO. 
MILLING ATTACHMENT. 


and 70 East Washington St. 
Cincinnati Milling Machine Co,, Cincinnati,QO, 


SPRINGFIELD, OHIO. 
MILLING CUTTERS. 

Brown & Sharpe Mfg. Co., Providence. R 
Cincinnati Milling Machine Co, Cincinnati, O. 
Davis & Egan Mch. Tool Co,, Cincinnati, O, 
Ingersoll Milling Machine Co., Rocktord, All, 
Reinecker, J. E., Chemnitz-Gablenz, Ger- 

many. 
Starrett Co., L. S., Athol, Mass, 


MILLING MACHINES. 


Beaman & Smith, Providence, R. I. 

Brainard Milling Machine Co., Boston, Mass, 

Rrown & Sharpe Mfg. Co., Providence, R. I. 

Cincinnati Milling Machine Co., Cincinnat! 

Davis & Egan Mch. Tool Co., Cincinnati, O. 

Forbes & Co., W. D.. Hoboken, w. , 

Garvin Machine Co., New York 

Gould & Eberhardt, Newark, N. J. 

Ingersoll Milling Machine Co., Kockford. Il, 

Kempsmith Mch. Tool Co., Milwaukee, Wis. 

Mergenthaler & Co., Ott., Baltimore, Md 

Morse Twist Drill & Mch. Co., New Bedford, 
Mass. 

Pond Machine Tool Co., Plainfield, N. J. 

Reed Co., F E., Worcester, Mass 

Waltham Watch Tool “o., Springfield, Mass, 

Wormer Mchy. Co., C. C., Detroit, Mich. 


MOLDING MACHINES. 
Tabor Mfg. Co., Elizabeth, N. J. 


MOTORS, ELECTRIC, 
Dallett & Co., Thos. H., Philadelphia, Pa, 


PACKING. 
Peerless Rubber Mfg. Co., New York, 


PAINT. 
Jos. Dixon Crucible Co., Jersey City, N. J. 
PATENT ATTORNEYS. 


Dodge, Phil. T., Washington, D, C, 
‘ver & Driscoll, New York 
Thompson, Edw. P., New York. 








RADIAL AND UNIVERSAL 
RADIAL DRILLS. 









Besly & Co. Chas, H., Chicago, II. 

Muilders tron Foundry Providence, R. L. 

Davis & Egan Mch. Too! Co.. Cincinnati, O. 

wiamond Machine Co.. Providence. K i. 

Webster & Perks Tool Co, Springfield, O 
GRINDERS, CENTER. 


Barker & Co., William, Cincinnati, O. 


GRINDING MACHINE, CUTTER. 


Cincinnati Milling Machine Co., Cincinnati, O. 


GRINDING MACHINE, UNIVERSAL. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, O. 


GRINDSTONES. 


Cleveland Stone Co., Cleveland, O 


HAMMERS. 
Bliss Co., E. W., Brooklyn, N. Y. 
Bradley “o., Syracuse, N. Y 
Long & Allstatter Co., Hamilton, O. 
HUB MACHINES. 


Bardons & Oliver, Cleveland, O 















Made in five sizes and in seven 
designs. New catalog now ready. 


Bickford Drill and Tool Co., 
3 Pike Street, 
Cincinnati, Ohio, U. S. A. 
CEOROROROROROROROROEOHOEO 
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PATTERN MAKERS’ MACHINERY 


Baker Bros., Toledo, O. 
Fay & Co., j A., Cincinnati, O. 
Whitney, Baxter D., Winchendon, Mass. 


PERFORATED METALS. $} 
Harrington & King Perforating Co., The 
Chicago, Ill 
PHOSPHOR BRONZE. 
Phosphor Bronze Smelting Co., Ltd., Phila 
delphia, Pa. 


PIPE CUTTING AND THREADING 
MACHINES. 


Geuaticone Sty. Co., Belton rt, Conn. 
Bignall & Keeler Mf wardsville, Ill. 
Curtis & Curtis, Bri igeport Conn. 
Saunders’ Sons, D., Yonkers, N. Y. 


PIPE, WROUGHT. 
National Tube Works, McKeesport, Pa. 


PLANERS. 


Bement. Miles & Co., Philadelphia, Pa. 
Betts Machine Co., Wilmington, Del. 

Davis & Egan Mch. Tool Co., Cincinnati, O. 
Detrick & Harvey Mach. Co., Baltimore, Md. 
Fitchburg Machine Works, Fitchburg, Mass. 
Garvin Mch. Co, New York. 

Gray Co., G. A.. Cincinnati, O. 

Hendev Machine Co., Torrineton. Conn. 
Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J.. New York 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co.. New York. 

Pond Machine Tool Co., Plainfield, N. J. 
Pratt & Whitney Co.. Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Whitcomb Mfg. Co.. Worcester Mass 
Wormer Mchy. Co., C. C., Detroit, Mich. 


POLISHING WHEELS. 


Compress Wheel Co., Chicago, Ill. 


PRESSES. 


Bliss Co., E. W., Brooklyn, N. Y. 
seers & Granville Mfg. Co., Providence, 


Perkins Machine Co , Boston, Mass. 
Prentice Bros., Worcester, Mass. 


Stiles & Fladd Press Co., Watertown, N. Y. 
Toledo Machine & Tool Co., The, Toledo, O 


PRESSES, HYDRAULIC. 


Watson & Stillman Co., New York. 


PULLEY BLOCKS. 


Gebr. Bolzani, Berlin, Germany. 


PUNCHES AND SHEARS, 


Bliss Co., E. W.. Brooklyn, N. Y. 
Hilles & Jones Co., Wilmington, Del 
Long & Allstatter Co., Hamilton, O 


RACK CUTTING ATTACHMENT. 


Cincinnati Milling Mach, Co., Cincinnati, O. 


RAW HIDE. 


New Process Raw Hide Co., Syracuse, N. Y. 
Shultz Belting Co., St. Louis, Mo. 


REAMERS. 


Mergenthaler & Co., Ott., Baltimore. Md 
“aes Twist Drill & Mch. Co., New Bedford, 
Mass. 


ROLLER BEARINGS. 
td & Granville Mfg. Co., Providence, 
Hyatt Roller Bearing Co., Newark, N. J. 
ROPE, WIRE. 
Trenton Iron Co., Trenton, N, J. 
RUBBER GOODS. 
Peerless Rubber Mfg. Co., New York. 


RULES. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Starrett Co., L. S., Athol, Mass. 


RUST PREVENTATIVE. 


Golding & Co., Boston, Mass. 


SCHOOLS. 


Columbia University, New York. 

Institute for Home Study of Engineering, 
Cleveland. O 

Michigan School of Mines, Houghton, Mich, 

Pratt Institute, Brooklyn, N. Y. 


SCREENS, PERFORATED METAL, 
Harrington & King Perf. Co., Chicago, III. 


SCREW MACHINES (see Turret Lathes). 










MOSSBERG 


AND 


GRANVILLE 
MFG.CO. 


PROVIDENCE, R.l. 


A A A 


MANUFACTURE 


DROP PRESSES 
AUTOMATIC, PLAIN 


ROLLER BEARINGS. 


SEND FOR CATALOGUE 








ALMOND 
DRILL CHUCK. 


Sold at all Machinists’ 
fy Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington St., 
BRooK.yYN, N. Y. 

















Fischer’s Circle Divider 
and Angle Protractor. 


This instrument divides a circle into as many 

arts as there are eighths or sixteenths of an 

inch in its radius. by means of the points which 

are “8” and “16.” Itisavery useful and time- 

saving novelty Instrument in cloth-covered 
pocket case, with directions, postpaid, $1.5: 

KEUFFEL & ESSER CO. MANUFACTURERS, 

127 FULTON ST., NEW YORK, 


E.W.BLISS CO. 


1 Adams Street, BROOKLYN, N. Y. 
CHICAGO: 96 W. Washington St. 
Presses, Dies and Special 
Machinery 


FOR 


SHEET METAL WORK. 


American Machinist 








DROP HAMMERS, 
PUNCHING MACHINERY. 


Owners of The Stiles & Parker Press Co. 





SCREWS, MACHINE. 
Cincinnati Screw and Tap Co., Cincinnati, O. 
Wapeaer Machine Screw Co., Worcester, 
ass. 


SHAPERS. 


Bement, Miles & Co.. Philadelphia, Pa 

Betts Machine Co., Wilmington, Del. 

Davis & 2 Raee Machine Tool Co., The, Cincin- 
nati, O. 

Gould & Eberhardt, Newark, N. J. 

Hendey Machine Co.. Torrington, Conn. 

Pratt & Whitney Co., Hartford, Conn. 

Smith & Mills, Cincinnati. oO. 


SHEARS, 
Bethlehem Fdy. & Machine Co., South Beth- 
lehem, Pa. 


SLOT TERS. 
Bement, Miles & Co.. Philadelphia, Pa. 
Betts Machine Co., Wilmington, Del 
Davis & Egan M. 7. Co., Cincinnati, O. 


SPACING TABLES. 


Long & Allstatter Co., Hamilton, O. 


SPECIAL MACHINERY. 
Beaman & Smith, Providence, R. I. 
Century Machine Co., New York, N. Y. 
SQUARES. 


Starrett & Co., L.S 


STAMPS, STEEL. 


Sackmann, F. A., Cleveland, O. 


STEAM BOILER INSURANCE. 
Hartford Steam Boiler Ins. & Insp. Co., Hart- 
ford, Conn. 


STEEL. 
Crescent Steel Co.. Pittsburg, Pa. 
essop & Son., Wm., New York, 
ones & Co., B. M., Boston, Mass. 


TAPPING ATTACHMENT. 


Beaman & Smith, Providence, R. I. 
Errington, F. A , New York. 


TAPPING MACHINE. 


Garvin Machine Co., New York N., Y. 


TAPS AND DIES. 
Besly & Co., Chas. H., Chicago, III. 
McFadden Co., Philadelphia, Pa. 
Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russel! Mfg. Co., Greenfield, Mass. 


TOOL CATALOGUE. 


Strelinger & Co., Chas. A., Detroit, Mich. 


TOOL GRINDERS. 


Gisholt Machine Co. Madison, Wis. 


TOOL HOLDERS. 
Gould & Eberhardt, Newark, N. J. 
Hugh Hill Tool Co., Anderson. Ind 


TOOLS, MECHANICAL, FINE. 


Brown & Sharpe Mfg. Co.. Providence, R. I 
Randall, E H., Chicago, Il 

Standard Tool Co., Athol, Mass. 

Sawyer Too! Co., Athol, Mass. 

Starrett Co., L. S., Athol, Mass, 


TURRET LATHES (Screw Machines), 
Acme Screw Machine Co., Hartford, Conn. 
Bardons & Oliver, Cleveland, O 
Brown & Sharpe Mfg. Co., Providence, R. 1 
Bullard Machine Tool Co., Bridgeport. Conn 
Cleveland Machine Screw Co.. Cleveland. ™ 
Davis & Egan Mch. Tool Co., Cincinnati, O 
Garvin Machine Co., New York. 

Gisholt Machine Co., Madison, Wis. 

Jones & Lamson Machine Co., Springfield, Vt. 
Pearson Machine Co., Chicago, Ill. 

Warner & Swasey, Cleveland, O 


VAL VES. 


Jenkins Bros., New York. 


WATER MOTORS. 


Backus Water Motor Co.. Newark, N. J. 


WIRE, IRON AND STEEL. 


Trenton Iron Co., Trenton, N, J. 


WIRE MA 
Goodyear, S. W. Waterbury, Conn. 
Turner, Vaughn & Taylor Co., Cuyahoga 
Falls, O. 
WOODWORKING MACHINERY, 
Bentel & Margedant Co., The, Hami!ton, O. 
Fay & Co., J. A., Cincinnati, O. 
Whitney, Baxter D., Winchendon, Mass. 


WORM GEARS. 
Albro-Clem Elevator Co., 
Morse, Williams & Co., 


, Athol, Mass. 


I hiladelphia, Pa, 
Philadelphia, Pa. 
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and 14° LATHES speciatss 


~~ Tool Room and Manufactur- 
Purposes 
EX’ RA LARGE HOLLOW 
GROUND SPINDLES. 
a ow HOLE IN SPIN- 


Spindle Bearings, 24" x 3}° 


RAISE AND FALL CARRIAGE 
WITH POWER CROSS FEED 
AND TAPER ATTACHMENT. 

ALL FEEDS INDEXED. 

yy 4 TO 64 IN- 

Hole in draw chuck ANY a 

. UP TO AND INCLUDING 1 

Power Cross Feed, Compound 
Rest, Taper Attachment. 

Draw Chuck, Pan and Turret on 
either Carriage or Shears. 

Carriage Reverse in Apron. 


Write for Particulars, Prices, Etc. 


P. P. SILK, Maker, 
417-419 East Second Street, 
CINCINNATI, 0., U. S.A. 











DIAMOND POINT. BORING TOOL. 





Fortlathe and eer work, made in straight and The holder is of the best steel casting with steel 
offset, right and left. Guaranteed to take as heavy collar screws to bind the bar. The bar is one 
a cut as any forged tool of same size. continuous piece of cold rolled steel. 

We send our tools on trial, to be used until you are We make this tool tor hard work and guarantee it 
satisfied they are allright. Send for a trial order. to stand more hard work than any forged Soot. Bars 

Write for catalogs. made from % in, to 3 in. in diameter. Sent on trial. 


THE HUGH HILL TOOL CO., - - ANDERSON, IND. 


HEAVY MILLING MACHINES EXCLUSIVELY 


ar spindle Horizontal or Vertical Spindles or Both 


gear, geared 
30: 1. 
~ ees 


15°, 20°, 24°, 36", 48", 60°, any length. 









Wide ra ef cutter speeds. 

Variable table feed from 3-16" to 10" per minute. 
Power elevating and lowering device. 

Table adjusted by power in either direction. 


Write for full information and prices, to 


The Ingersoll Milling Machine Co. 


P.0. Box 2777, 
ROCKFORD, ILL., U.S.A. 
Foreign § C.W. Burton-Griffiths & Co., London, Eng. 
Agents: | A. Janssens, Paris, France. 
Eastern Branch, 126 Liberty St., New York. 
Cable address, ** Ingersoll,*’ Rockford. 


_ ou 


36° x 36° x 8’ Mach. Net Shp’ng Wet. 24.000 lbs. 


HYDRAULIC 


JACKS 


The Watson-Stillman Co. 


** Jack Makers to the Universe.”’ 


202 East 43d Street, New York. 





: : 
iil a 





J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 

J. B. PIERCE, Secretary and Treasurer. 
































; : FING GAUGE 
ei; N ~ D r HINIS 
“ e,e 
D 7 
=e e . 
Fx O 
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Polishing Lathe No. 7. 


Diamond Machine Company, 
Providence, R.1L, U.S.A. 





SOHOOSOOSHOSHOSOOSOSOO OOD 





We will send you our 98-page 
Illustrated Catalogue of Fine 
Mechanical Tools, Milling, 
Gear and other Cutters if you 
will only ask for it. It is 
worth asking for.%.% 8 


U's. STARRETT sxs0. 


ATHOL, MASS., U. S.A. 


OSS OOOOH SGOHOSOOYS 


allah ip? nail 
$444OOOO$OO900000 





Prentice Bros, Lathes an 


WORCESTER, MASS., U.S. A. 


Drilling Mchy. 


ORIGINAL DESIGNS. y yntntom 

ATES 

IMPROVEMENTS. + {A"A10608 
HIGH-GRADE > PHOTOS, 
TOOLS. * FREE. 
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RAIN Bow PRA CHIN G. 





The color of Rainbow Packing is Red. 





Thousands of Imitators. No Equal. 
| Will Hold Highest Pressure. 

Don’t have to usewire and clothto hold. | 
| RAINBOW, Can’t blow it out. 





| Three Rows of Diamonds, in Black, extending throughout the entire 
length of each and every roll of RAINBOW PAC 1G. 


PATENTED AND MANUFACTURED EXCLUSIVELY BY 
PEERLESS RUBBER MANUFACTURING CO., 
16 WARREN STREET, NEW YORK. 


16-24 Woodward Avenue, 
Detroit, Mich. 


KIN 


202-210 So. Water Street, 
Chicago, Ill. 








Sole Agent in Germany : 
THE PAIRBANKS CO., Philadelphia, Pa. 


J. J. McCABE, New York. 


Strength, Convenience and Durability. They are not excelled by any others. Work- 
manship strictly of the highest grade. 


chines possessing all the desir- 
able features of Range, 


Rempsmith Machine Tool Zo., Milwaukee, Wis., U. $. A. 


Sole European Agents: SELIG, SONNENTHAL & ,, 85 Queen Victoria Street, London, Eng. 


ONNENTHAL, Jr., Berlin, Neue Promenade, 


No. 5. 
THE STRONG, CARLISLE & TURNEY CO., Cleveland, Ohio. 





-_-- oe 





SHMNATNIUALNUNOAUUTAAG TONNER 


63-inch Lathe. 





~Bement, Miles & Co. 


Philadelphia, Pa. 


39 Cortlandt Street, 


MN WT 


New York. 





meee ene ee ~~ - 


1534 Marquette Bldg., 


Chicago. 
A A A 


Build a Complete Line of High-Grade Metal 
Working Tools. 
Catalog will convince you that the Largest 


Machine Tool Works in America can sup- 


ply your wants in every particular. 





Flather Lathes 


Are Good Lathes. 
Good in Design. 
Good Materials. 
Good Workmanship. 
They do Good Work 
and keep on doing it 
year after year. 

Read our Catalog. 


Flather & Co., Nashua, N. H. 
Bevel § Spiral Gear Chart 


The Bevel Gear Chart gives the face, cut- 
ting and back angles, and outside diameters, 
for any number of teeth and any pitch. 

The Spiral Gear Chart gives the pitch di- 
ameters, lead and angle of spirals, from one 
and eighty-nine degrees to 45, and 45 degrees 
for any number of teeth, and any pitch. 

The Charts are printed on heavy card-beard 
suitable for shop purposes. 

Price, 50 cents each, postpaid. 


Address, JAMES & FOOTE, Gear Makers, 
60 South Canal Street, 





IMPROVED RADIAL DRILLS 


FOR IMMEDIATE 
DELIVERY. 


See Laat Week's Ieueor WM, E, GANG & CO., Cincinnati, 0. 


write to 








Chicago, Ill., U.S.A. 

















No. 13 MILLING MACHINE 


WITH RACK CUTTING OR VERTICAL SPINDLE 
ATTACHMENT. 


Have you a 
Similar Job ? 


THEN 


Call and investigate 
the advantages of 
Milling Machine 
product over other 
methods. 


Catalogue on 
application. 


The 
Garvin Machine Co., 
Spring and Varick Sts. 
New York. 





Something New. DRAFTSMEN’S DELIGHT 














Sample 10 Cents. Try One. 


JOS. DIXON CRUCIBLE CO. 
JERSEY CITY, N. J. 




















September 16, 1897. 


AMERICAN MACHINIST 


























7 
MORSE TWIST DRILL AND MACH. CO., New Bedford, Mass. 
Manufacturers of Twist Drilis, Chucks, Reamers, Milling Cutters and Machinists’ Tools. 
Orders for specially designed tools solicited. Strictly the best kind. 
Read “* Young Machinist's Practical Guide.” 
° 








HILLES & Jones Co. 


WILMINGTON, DEL., U.S.A. 


PUNCHES, SHEARS, 
PLATE PLANERS, 
BENDING ROLLS, etc., 


Newest Designs, 
For Working Plates, Bars and 
Structural Shapes, 
eee 
WRITE FOR CATALOGUE. 
eee 
Cable Address: Hilijones, Wilmington. 





Drop Hammers, 
Psd. 2» 
Special Mach’y Dies, 


THESTILES & FLADD 
PRESS CO., 


WATERTOWN, N. Y. 

















“WE ARE STEPS IN ADVANCE.” 


EFITCHBURG MACHINE WORKS, wc 


SEORONOCHEOCEOTOCEOCHOROROROHOHOE 


& ‘ : 
- A Place for Everything. 
* Up-to-Date Methods. 
p FOREIGN Best Workmanship. 
AGENTS, Stiff Construction, 
_ See Valuable Features. 
: our ad. in Hon’st M'terials 

American Accurate. 
4 Machinist, Si sft Tested 

in. x 8 ft. 

: “— - Fitchburg Lati e. Fees. 
. : This wedge the result of our 





‘st HONEST FACTS 
avout tut GEM LATHE. 


We sell this New Lathe at a LOW PRICE. 
The GEM Lathe will e- you greatest return 
per dollar of any lathe of its size built. 


Send for Catalogue “J *’ of Fitchburgh 
Lathes, Planers, Drills, 
Shapers, Etc. 


33 yrs. of Tool Manufact'ring. 


FITCHBURG 





American and other Patents. 


ATTENTION ! 


© A Trial will Confirm it. 
OUR WORLD 


Pulley Blocks: a 
** MAXIM ’’ Screw Blocks 
with Maxim Brake, 
“*Victoria”’ Cast-Steel 
TOOTH-WHEEL PULLEY 
BLOCKS with Duplex 
Brake, 
exceed all other Pul- 
} ley - Blocks astonish- t 

















ingly in every respect. 














+. 
G2 Prices, considering 
quality, very cheap. 
Ask for Catalogue. 


GEBR. BOLZANI, Berlin N. 4. (Germany) 


Most important manufacturers of Patented 
Pulley-Blocks Traveling Pulley Blocks 
and Crabs. 


;| Thos. H. Dallett & Co. 


PHILADELPHIA. 
MANUFACTURERS OF 


Portable Drills, Hand Drills, 

Boiler Shell Drills, 
ELECTRIC 
ORILLS. 









Good Results Py, 








come from the use of good tools by good 


workmen. This Pattern Maker’s Sawing 
Machine will do all you can ask of a tool and 
will go a long way toward supplying the 
good workman. 

ASK 


BAXTER D. WHITNEY, 


Winchendon, Mass., U. S. A. 









us 


Or SLITTER 


as, ¥. r\\ Will Cut Plates one-quarter inch thick or less from om 
inch to thirty inches from edge—any length. 


it will also CUT SHEET METAL in CURVES or CIRCLES 
A Low-priced Machine which pays for itself ina few months 


FURTHER PARTICULARS ON APPLICATION. 


BETHLEHEM FOUNDRY & MACHINE CO 


SOUTH BETHLEHEM, PA, 





AURORA TOOL WORKS 


AURORA, IND. 


UPRIGHT 


AND 


RADIAL 
DRILLS. 


Patent 
Automatic Stop. 
12 in. to 40 in. 

aes ut Swing. 
= . 80 in. Radial. 








» CATALOG ON REQUEST. 
821 STATE STREET 


AUTOMATIC FRICTION CLUTCH CO. 2:52" 
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ENGINE LATHES 


*. TURRET LATHES .° 
SHAFTING LATHES 


*s FORGE LATHES 


AXLE LATHES 





Modern Machine Tools. .. 


.. Catalogue Free. 

















Hamilton, Ohio. 





the Niles Tool Works Co. 





New York, Chicago, 
Philadelphia, Boston, 
Pittsburg, St. Louis. 


f 39 Victoria St., London, S. W., England. 














These Machines -E. A. KINSEY & CO., 831 Wewt Fourth St., Cincinnati, 0. 
are sold THOS. K. CAREY & BROS. CO., 26 Light St, Baltimore, Md. 
bythefollowing J.J. McCABE, 14 Dey St., New York ait ity. 
CIFIC TOOL & SUPPLY CO., 102 Firat St., San Francisco, Cal, 


Agents; PA 


SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels 
CHAS, CHURCHILL & CO.,, Ltd, London and Birmingham, England. 


THE G. A. GRAY CO. c CINCINNATI, O, 
HILL, CLARKE & CO., 14 South Canal St., Chicago, I!! 
STRONG, c a ISLE & TURNEY CO., 193 Bank St., C leveland, oO. 








Do 
You 
Know ® 


inches by 2 inches. 


That you can take the HEAVIEST CUTS AT THE HIGHEST 
RATE OF SPEED by having your tools accurately 
ground by our 


Universal Tool Grinders ? 


The No. 1 machine will grind and shape tools with shanks up to 2% 
The No. % 


2 will take tools up to 2 inches by 14 inches. 


As savers of time and money these machines are unrivaled. 


Whim Aber Wp PHILADELPHIA. 











imer « Machinist 


“Constant Angle” Twist Drills. 


The manner in which “ Constant Angle’ Twist 
Drills are body cleared distinguishes them. 
clearance is milled, not ground, and is uniform 
for all sizes, one-half degree circular angle. 
is one reason why they work so satisfactorily in 
drilling deep holes. 


The T. & B. Tool Co., Danbury, Conn., U.S. A. 


This 
This 
Catalogue free. 









= STRIKE -- 
18 OST Om vise 
ony SKE TNE 














« DOUBLE TRIPLE QUICK’? STROKE (Trade Mars 
Gives roo percent more strokes per minute than 
any other Sharer made 

Write fer our °97 Shaper Catalog. 


GOULD &@ EBERHARDT, 
NEWARK, New Jersey, U.S.A. 


Joun Lane & Sons, Johnstone, Sertland, 


Foreign S Scuvenanor «& 4 UTTS, Berlin, Vienna, Brussels. 
Agents: 7) &; Korrran & Co., Mos , Russia Shaper Agents 
Wurrs, Curio & ‘Rhoer, RY jenna, Aus. Shaper Ager 





EXPORT TRADE 
A SPECIALTY. ST. LOUIS, MO, 


AY TON Al Ro 
MPRESSOR WORKS 


26 Grtianarst. NEW YORK. 


GEAR wins 
CUTTING 
Grant Gear Works, 

125 South 11th Street, 

PHILADE L PHIA,. 

6 Portland Street, 

BOSTON, 


86 Se ane Street, 
LEVELAND. 


Gene for Catalog. 





Che 























The Flat Turret Lathe 


Does Lathe work accurately up to 2 in. 
diameter by 24 in. long. 


e 
Jones & Lamson Machine Co. 
Springfield, Vt., U. S. A. 


Representative for German 
Holland and Belgium ; 
Dusseldorf, Germany. 


England: HENRY KELLEY & CO., 96 Pall Mall, Manehester. 


“ACME 


Machinery Co. 


Switzerland, Austria-Hungary, Russia, 
. KOYEMANN, Charlottenstrasse, 11%, 















CLEVELAND, 0. 


MANUFACTURERS OF 
ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND 
DOUBLE AUTO- 
MATIC BOLT CUT- 


TERS, cutting from 

1-8 in. to 6 in. diam. - 

ALSO SEPARATE 
HEADS AND ous.< 


SET~X’o CAP SCREWS 


PINCINNAT SCREW &TAD (j 


STANDARD 2*° SPECIALS. 
CINCINNATI,O.,U.S.A. 


FOR ENGINES Ano MACHINERY. 


CRANES 


PAWLING & HARNISCHFEGER, 
163 Clinton Street, MILWAUKFE, WIS. 














MANUFACTURERS OF 
Twist Drills, Reamers and Taps 


A ANDARD TOObRor at 
CLEVELAND, OHIO. 
Spring Cotters and Flat Spring Keys. 














